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"Omnes res creatne sunt diyinse sapientise et potentise testes, divitise felicitatia

hiimansE :—ex Larum usu bonitas Creatoris ; ex pulchritudine sapientia Domini

;

ex oeconomia in conservatione, proportione, renovatione, potetitia majestatis

elucet. Earuin itaque indagatio ab hominibus sibi relictis semper £estimata
;

k vere eruditis et sapientibus semper exciiltn; male doetis et barbaris semper

ininiica fuit."

—

Linnaeus.

" Quel que soit le principe de la vie animale, il ne faut qu'ouvrir les yeux pour

voir qu'elle est le chef-d'oeuvre de la Toute-puissance, et le but auquel se rappor-

tent toutes ses operations."

—

Bkuckneu, Theorie du Si/steme Animal, Leyden,

1767.

The sylvan powers

Obey our summons ; from their deepest dells

The Drj'ads come, and throw tlieir garlands wild

And odorous branches at our feet ; the Nymphs
That press with nimble step the mountain-thyme

And purple heath-flower come not empty-handed,

But scatter round ten thousand forms minute

Of velvet moss or lichen, torn from rock

Or ril'ted oak or cavern deep: the Naiads too

Quit their loved native stream, from whose smooth face

They crop the lily, and each sedge and rush

That drinks the rippling tide: the frozen poles.

Where peril waits the bold adventurer's tread,

The burning sands of Borneo and Cayenne,

All, all to us unlock their secret stores

And pay their cheerful tribute.

J. Taylor, Norwich, 1818.
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I.

—

T/ie Anatomy and Classification of the Tdeostean Fishes

of the Orders Berycomorphi and Xenoberi/ces. By C Tate
Hegan, M.A.

(Published by permission of the Trustees of the British Museum.)

[Plate I.]

The Berycomorplious fishes are a group of considerable

interest, for on the one hand they approach the Perches iu

general structure, and on the other they retain many features

of generalization which indicate their relationship to primitive

Clupeoids.

The order was well represented in Cretaceous times, and
the fossil genera were included in the fourth volume of
I)r. Smith Woodward's ' Catalogue of Fossil Fishes,' issued

in 1901. The best descriptions and figures of the extinct

species are those of W. von der Marck (Palseont. xi. 1863)
and of Smith Woodward (Palteontogr. Soc. 1902). Dr. E.
C. Starks has given a useful account of the osteology of
some of the recent types, with figures of the crania of

Polymixia, Beryx, Hoplostethus, Monocentris, and Halo-
cenirus (Proc. U.S. Nat. Mas. xxvii. 1904) ; I fully agree
with him that the Perapheridse do not pertain to this order,

but to the Percomorphi. The skeleton of Holocentrus has
been figured by Agassiz (Poiss. Foss. vol. iv.) and that of
^eryx by Giinther {' Challenger ' Deep-sea Fishes).

Aim. & Mag. N. Hist. Ser. 8. Vol. vii. 1



2 j\Ir. C. T. Regan on the Anatomy and

In the following account both recent and extinct forms
are dealt with, and the more important characters of the

order and its component families are set forth ; three families,

Berycopsidse, Diretmidse, and Anomalopidas, hitherto reo;arded

as of uncertain affinities, are assigned a definite place in the

system, and the Melamphaidse, until now included in the

Berycidse, are rejected from the order.

Order Berycomoephi,
Parietals separated by the supraoccipital ; nasals large,

posteriorly attached to the frontals ; opisthotic well-deve-

loped, bounded in front by the pro-otic and below by the

exoccipital ; orbitosphenoid present, united by suture with

the alisphenoids, but well separated from the raesethmoid

;

a Y-shaped basisphenoid present ; a thin-walled auditory

bulla, containing a large otolith, formed by the pro-otic,

paiasphenoid, basi-occipital, exoccipital, and sometimes the

opisthotic. Mouth bordered above by the protractile prs-

maxillaries ; maxillary articulated with the vomer and

attached near its proximal end to the well-developed maxil-

lary process of the palatine ; one or two supramaxillaries

;

lower jaw of dentary, articulare and angulare. First pharyngo-

branchial suspensory ; third and fourth ankylosed ; lower

pharyngeals separate ; three ossified basi-branchials. 4 gills;

pseudobranchige ; 7 to 9 branchiostegals. Hyo-palatine and

opercular bones normally developed. Vertebral column of

solid centra which are co-ossified with the arches ; anterior

ribs sessile ', posterior ribs on parapophyses ; hypurals more
or less fused and expanded ; three e])urals (epaxial basalia)

and two uroneurals. Post-temporal forked, attached to the

epiotic and opisthotic ; usually two post-cleithra on each side
;

no mesocoracoid
;

pectoral radials four, hourglass-shaped,

only the lowest in contact with the hypocoracoid. Air-

bladder without pneumatic duct *. Anterior rays of vertical

tins spinous
;
pelvic fins thoracic or subabdominal, with or

without spine and with from 3 to 13 soft rays; caudal fin

typically with 19 principal rays, 17 of which are branched

(18, with 16 branched, in the Polymixiidse).

Family 1. Polymixiidse.

Dorsal and anal fins long or moderately elongate, with a

few graduated spines and rather numerous soft rays ; caudal

* I cannot find a duct in any of the genera I ha^ve examined, including
Beryx and Holocentrus, which are eaid to be physoatomous.
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with 16 branched rays; pelvics subabdominal, 7 or 8 rayed,

without spine. Jaws with villiform teetli in bands ; teeth

on parasphenoid, vomer, ]:»alatine3, pterygoids, and nieso-

pterygoids. A pair of hyoid barbels. Upper edge of

maxillary slipping under the prfeorbital and anterior sub-

orbitals ; two supramaxillaries, the posterior not overlapping

the anterior ; all the suborbitals forming a subocular shelf

;

nasals moderately large, separated in front by the prsemaxillary

Fig. 1.

Skeleton of caudal fiu of Polymixia nobilis (1) and Hoplopteryx

affinis (2).

n, neural spine ; h, haemal spine ; ep, epaxial basalia (epurals)

;

u, uroneurals
; %, hypurals ; e, c', centra.

processes and behind by the ethmoid, to which they are

united by suture ; supraoccipital and parietals not overlapped

by the frontals, with prominent crests ; occipital crest ex-

tending to anterior edge of frontals ; alisphenoids separate,

bridged by the orbitosphenoid. Hypocoracoids narrowed
forwards below

;
pelvic bones remote from the cleithra.

Vertebrae 28-34 ; last two centra upturned and anterior uro-

neural united with the penultimate centrum hy suture.
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In addition to the recent PoJymixia, Lowe, the Cretaceous

Platycormus, W. von der Marck, may be placed in this

family; it lias been well described and figured, and shows

many important resemblances to the recent genus. The less

satisfactorily known Omosoma, Costa, atid Pycnosterinx,

Heck., may be provisionally associated with Platycormus.

Family 2. Berycopsidae.

Berycopsis elegans, Dixon, from the Chalk of Sussex and

Kent, has been' fully described and figured by Dr. Smith

Woodward. It is in some respects intermediate between the

Polymixiidse and Berycidse, but is well distinguished from

both.

Dorsal and anal fins as in the Polymixiidse; pelvic fins not

well known, perhaps as in the Polymixiidse; two supra-

maxillaries formed as in Beryx^ the posterior large and

sending forward a pointed process above the anterior ; ptery-

goid teeth present ; occipital and parietal crests terminating

above the middle of the orbit ; suborbitals narrow, prajorbital

deep, and maxillary exposed ; vertebra at least 26 and per-

haps as many as 30.

Family 3. Berycidae.

Dorsal and anal with a few graduated spines ; caudal with

17 branched rays; pelvics thoracic, of a spine and 7 to 13

soft rays. Jaws with villiform teeth in bands ; teeth on

vomer and palatines. Upper edge of maxillary slipping

under pr^orbital and anterior suborbitals ; two supra-

maxillaries, the posterior sending forward a pointed process

above the anterior; subocular shelf formed by several sub-

orbitals, or at least extending the whole length of the second ;

nasals moderately large, separated by the prseraaxillary pro-

cesses, but nearly meeting above them anteriorly ; supra-

occipital and parietals not overlapped by the frontals, with

prominent crests which extend forward on the latter to the

interorbital region ; frontals anteriorly with prominent

ridges bordering mucus cavities ; alisphenoids united by
suture. Hypocoracoids not narrowed forward, reaching the

ventral profile and forming a symphysis behind that of the

cleithra; pelvic bones emlDraced by the hypocoracoids and
attached to the cleithra above the symphysis. Vertebrse 24;
no upturned centra, and the anterior uroneural ankylosed with

the last centrum.

There are two very distinct genera, viz., Beryx, Cuv., and
Hoplopteryx, Agass. The former, with species from the
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North Atlantic and Japan, has the dorsal, with IV 3 3-19

lays, much shorter than the at'al, which lias IIl-IV 26-30;

the pelvics have I 10-13 lays. The latter includes three

recent species from South Australia atid New Zealand, in

which the dorsal, with VI-VII 12-14 rays, is longer than

the anal, which has IV 12-15, whilst the pelvics have I 7

rays. Moreover, the spines are stouter than in Beryx, and
the scales are larger and structurally different, being slightly

rugose with strongly pectinated edges, instead ot covered

with little spines. There are several Cretaceous species of

Hoplopteryx ; in the Australian H. affinis, Giinth., the crests

and ridges on the head are arranged exactly as in the

Cretaceous H. lewisiensis described and figured by Dr. Smith
Woodward. I give a figure of H. affinis^ for comparison with

the extinct forms (PI. I.).

Family 4. Diretmidae.

The type of Diretmus argenteus, Sohnson, is in the British

Museum collection ; it is evidently related to the Berycidae.

The dorsal and anal fins appear to be formed mainly of

articulated rays, and probably not more than 3 or 4 are

spinous ; the caudal has 17 branched rays ; each pelvic fin

is composed of a laminar, oblong ovate, obliquely striated

spine and 5 branched rays
;

(the pelvic spine of Beryx is

obliquely striated) . The scales are small, adherent, spinulose,

differing from those of Beryx in that the bases of the spinules

are expanded into parallel vertical ridges.

The jaws have narrow bands of villiform teeth, with a series

of larger pointed teeth in the lower; the palate is toothless.

The single large supramaxillary has the form of the
posterior supramaxillary of the Berycidai ; the nasals are

separated by the prffimaxillary processes; the subocular shelf

and the alisphenoids and orbitosphenoids are as in the

BerycidEe. The cranial crests and ridges are as in the Bery-
cidse, except that the paired ridges which converge forward
from the parietal crests in the latter are now united to form
a single median ridge, owing to the narrowness of the inter-

orbital region. The thin-walled auditory bulla containing a

large otolith can be seen above the gills. The pelvic bones
are embraced by the enormously expanded hypocoracoids,

which meet in a long symphysis ; this is an exaggeration of

the Berycid condition.

Family 5. TrachichthyidaB.

Dorsal and anal spines few; pelvic fins thoracic, of a spine

and 6 soft rays. Jaws and dentition as in the Berycidte, but
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vomerine teeth sometimes absent and anterior supramaxillarj
wanting; a single large supramaxillarj, superiorly sending
forward a pointed process ; subocular shelf a small or slender

process of the second suborbital ; nasals very large, united

by suture throughout their length, covering the ethmoid and
the prsemaxillary processes. Frontals, parietals, and supra-

occipital, with their ridges and crests, arranged much as in

the Berycidffi. Alisphenoids separate, bridged by the orbito-

sphenoid. Hypocora'coids narrowed forward below, not

reaching the ventral profile, not embracing the pelvic bones,

which are firmly attached to the cleithra above the symphysis.

26 vertebrae ; no upturned centra, and the anterior uroneural

ankylosed with the last centrum. Abdomen with a median
series of ridged or serrated scales.

Recent genera are TracMchthys^ Shaw, Iloplostethua, Cuv.
&Ya\., Paratrackichfhys, Waite, and Gephyroberyx, Houleng.

The Cretaceous Aipickthys, Steind., and Acrogaster, Agass.,

may be provisionally referred to this family. Sphenocephalus,

Agass., shows some resemblance to Trachichthys, but does

not seem to have the abdominal series of ridged scales.

Family 6. Monocentridae.

Differs from the preceding only in the large, bony, rigidly

united scales, the absence of the first four ribs, and the reduc-

tion of the pelvic fin to a spine and 3 soft rays. The trunk-

muscles are inserted only on the posterior surface of the

skull, and on the upper surface the occipital and parietal

crests are converted into ridges bordering mucous channels.

One genus, Monocentris, Bl. Schu.

Family 7. Anomalopidae.

Differs from the Trachichthyidge in the absence of mucous
channels on the head and in the presence of a peculiar evertible

subocular luminous organ.

There is a single example of Anomalops hatoptron, Bleek.,

in the British Museum, and I have ascertained that the nasal

bones, the orbitosphenoid, and the supramaxillary are as in

the Trachichthyid^. There is a median abdominal series of

ridged scales and the caudal fin has 17 branched rays. In
this specimen the right pelvic fin is absent and the left has
only 4 rays ; these fins are said to be normally 6-rayed, but

authors disagree as to whether the outer ray is spinous or

articulated. Protohlepharon palpebratus, Bodd., which has

been figured by Max Weber {' feiboga ' Exped. p. 109, 1902)
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seems to have I 6 pelvic rays, and is otherwise very similar

to Hoplostethus or Trachichthys.

Family 8. Holocentridse.

A long spinous dorsal ;
anal with 4 spines ; caudal with

17 branched rays; pelvics thoracic, of a spine and 5 to 8 soft

rays. Jaws and dentition as in the Berycidae ; two supra-

niaxillarie?, the posterior large and sending forward a pointed

process above the small anterior one ; subocular shelf formed

by several suborbitals ; nasals moderate, separated by the

prsemaxillary processes, not convergent anteriorly; a second

nasal bone on each side below the nostrils. Frontals large,

Fig. 2.

Skull of Myripristis murdjan, from above.

in, infra-nasal ; na, nasal ; v, vomer ; eth, ethmoid ; soc, supra-occipital

;

f, frontal; p, parietal; sp, sphenotic (post-tiontal)
;

pt, pterotic

(supra-temporalj ; ep, epiotic ; t, temporal plate
;

p)tt, post-temporal.

overlapping the parietals and supra-occipital, which scarcely

appear on the dorsal surface of the cranium ; no parietal

crests; occipital crest not extending on to the frontals, which
have a pair ot low longitudinal ridges bordering a median
groove or channel, and posteriorly a varying number of ridges

radiating backwards ; trunk-muscles inserted only on poste-

rior surface of skull, excavating large posterior temporal

fossae, which are roofed by the frontals. Ilypocoracoids

narrowed forward below, not reaching the ventral profile, not

embracing the pelvic bones, which are loosely attached by
ligament above the symphysis of the cleithra. Vertebrae 26
or 27 ; no upturned centra, and the anterior uroneural anky-
losed with the last centrum.
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Recent jjenera are Adioryx, Starks (' Science/ xxviii.

1908, p. 614), Ilolocentrus, Scopoli, Myripristis, Cuv. (with

toothed maxillary), and Ostichthys, Langsdorff. The Creta-

ceous Homonotus, Dixon, seems to be near Myripristis ; the

fish described by Dr. Smith Woodward from tlie Chalk of

Kent under the name Trachitkyioides ornatus is known only

from the skull, which is very similar to that of some recent

species of Myripristis, although none of them show the

principal frontal ridges quite so far apart posteriorly nor the

radiating ridges so few. Dinopteryx, A. S. Woodward, with

seven anal spines, may be provisionally placed in this family.

I propose the new generic name Caproheryx for the fish

from the Chalk of Kent described by Dr. Smith Woodward
under the name Berycopsis major (Pakeontogr, Soc. 1902,

p. 11, pi. ii. fig. 2). Of the vertical fins only the anal spines

are known, but the head and pectoral arch are well preserved

and indicate relationship to ihe Holocentiidse. In the short

pramaxillar}' processes and the absence of a prajopercular spine

Caproheryx resembles Myripristis, in the expanded prse-

orbital and the weak principal and numerous radiating frontal

ridges Holocentrus. But it differs from both in the greater

prominence of the occipital crest, which has the upper edge

thickened and longitudinally ridged ; in this and in some
other features it shows considerable similarity to Antigonia,

and it may be that this resemblance is due to real affinity and
that Caproheryx is nearest of all the Berycoids to the

Zeomorphi.

The Berycomorphi as above restricted do not include the

Stephanoberycidse and Melamphaidse. These are probably

derived from the same stock as the Berycomorphous fishes,

resembling them in the structure of the protractile mouth, and
in the caudal fin, which has 19 principal rays, 17 of which
are branched, and the procurrent rays spinous. Not much
importance can be attached to the presence of large mucous
cavities on the head. They differ from typical Beryco-

morphi in the toothless palate, the absence of a subocular

shelf, and the triangular shajje of the single supramaxillary,

but especially in the absence of an orbitosphenoid. I find

that in both Melamphaes and Stephanoheryx the widely sepa-

rated alisphenoids extend well forward between the orbits,

but do not seem to be bridged by an orbitosphenoid *.

• I have had no skeletons for examination, and in these two genera, as

in Anomaloj)s and Diretmus, I have only been able to see the arrangement
of the interorbital bones by a temporary displacement of one eye in a
epirit-specimen.
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I therefore propose provisionally to associate these fishes in

a new order, which may be termed

Xenoberyces.
The two families may be thus defined :

—

1. Stephanoberycidae.

Air-bladder with a pneumatic duct ; dorsal and anal fins

without spines; pelvics abdominal or subabdominal, without

spine, 5- or 6-rajed. 3i gills. Nasal bones joined through-

out their length.

Two genera :

—

Stephanoheryx, Gill, and Malacosarcus,

Guntli.

2. Melampliaidae.

Dorsal and anal fins with a few slender graduated spines

;

pelvics thoracic, of a slender spine and 6 to 9 soft rays

;

pelvic bones well behind the cleithra. 4 gills. Nasal bones

separate.

Principal genera :

—

Melamphaes, Giinth., Plectromus, Gill,

Scopelogadus, Vaill., Anoplogaster, Giiath., and CauloJepisj

Gill.

EXPLANATION OF PLATE L

Soplopteryx affinis, Giinth. ( X \-)

11.—The Collections of William John Burchell, B.C.L.,

in the Hope Bepartment, Oxford University Museum.

IV. On the Lepidoptera Rhopalocera collected hy W. J.

Burchell in Brazil, 1825-1830. By E. G. Joseph,

of Lincoln College, Oxford.

[Continued from ser. 8, vol. v. p. 346.]

VIII. ACBMLNX.

The following paper contains an account of the Acrain»

that were captured by Burchell in Brazil. According to the'

interpretation at which I have arrived in consultation with

Professor Poulton, F.R.S., and Mr. W. J. Kaye, Actinote
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thaUa, Linn., is the only representative of this subfamily that

finds a place in Buichi IPs collection. The individuals of that

species, however, exhibit a very large amount of variation

both as regards size and pattern.

We believe that none of the above-mentioned variations

are of specific value, although a fair proportion of the

specimens answers very well to Godman and Salvin's descrip-

tion of A. anfeas, Doubl. & Hew.^, and a few others possess

the rectangularly bent median black bar of the hind wing
that forms so consj)icuous a feature of A. pellenea, Hiibn.

But seeing that a careful examination of Burchell's material

shows every intermediate grade between tiie patterns of

A. thalia and A. anteas on the one hand, and of A. thalia

and A. pellenea-Yxko, specimens on the other,—considering,

furthermore, that the whole series was captured in S.E. Brazil,

—

we conclude that, as far as this collection, at any rate, is con-

cerned, the above-mentioned differences are only of varietal

value. It is important, however, to confirm this opinion by
examination of structural characters in fresher and more
perfect specimens than those of the Burchell collection, by
the records of individuals observed in coitu, and, above all,

by the paramount test of breeding.

I have, moreover, studied the descriptions and drawings of

these three species by recent and older writers, and, after

careiully comparing them with BurchelFs specimens, have
been unable to find any permanent characters by which
A. thalia, A. anteas, and A. pellenea may be separated—

a

conclusion already arrived at, as regards the two first-named

forms, by Godman and Salvin, Staudinger, and other autho-

rities. Attention will be directed to any marked variations

that appear in the series, under the respective numbers. It

gives me much pleasure to acknowledge the kind help

rendered by Mr. Harry Eltringham, M.A., of New College,

Oxford, in the endeavour to ascertain the correct sex of the

Burchell specimens—many of them in a very dilapidated

condition.

The whole of the geographical data and other notes beai'ing

on the scene of BurchelPs botanical and entomological opera-

tions in Brazil has now been transcribed by Professor Poulton

from the Catalogue of Brazilian Plants, containing the

numbers 701-10108, and has been utilized for the purpose of

this paper. It is a record of nearly five years* continuous

1 ' Biologia Centrali-Americana,' Insecta, Lepidoptera Rhopalocera,

vol. i. p. 141 (1879-1901).
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labour, viz. from July 18th, 1825, when Burchell first landed

at Rio de Janeiro, until Feb. 10, 1830, when be left Pard'.

Westwood^s list of Burchell's "Acrcea &c." consists of

twenty-two numbers, of which only three—A. 8, A. 9, and

A. 10—refer to the AcrEeinee as now understood. The
numbers and data were written under his direction by a

clerk, while ^'Acrcea sp.," together with notes descriptive o£

individual varieties, were inserted by Westwood himself. He
also wrote a supplementary and more complete catalogue of

the data of A. 8, A. 9, and A. 10 on a separate slip of paper,

but a single date, correctly recorded by tiie clerk, is omitted

from the slip—a remarkable error, considering that Westwood
was the writer. E. G. Joseph.

Oxford, May 11th, 1910.

Acti7iote thalia, Linn.

Bz. 326. I. [14. 10. 25.] S = 1443. Minas Geraes. ''Pa-

pilioJ' (As 1357.)

The inner marginal spots of the fore wing are both distinct

in this specimen, the upper, as usual, being considerably

smaller than the lower. A fuller account of this character is

given under 1444.
The wings of this specimen are unusually broad and

rounded,—more so than in normal males and females. They
are also far more translucent than those of the typical male
of thalia, thus approaching the characteristic appearance of

the female. In size the specimen is intermediate between
the small male and large female of this species. An exami-
nation of the genitalia and of the fore legs nevertheless shows
clearly that the specimen is a male, although an unusual
form of this sex. The rounded character of the hind wings is

also evident in the rectangulated band of their under surface.

(For a description of this band see under 1444.) It would be

very interesting to endeavour to ascertain by breeding whether
this is a well-marked form of male or one that is transitional

into the normal A. thalia of S.E. Brazil. Two other similar

specimens (1449 and 1453) were captured by Burchell in

Minas Geraes between 14. 10. 25 and 10. 11. 25.

Bz. 353. 1. [15. 10. 25.] c? = 1444. Minas Geraes. ''P[ap-

iliol." (As 1358.)
The spot within the anal angle of the fore wing upper

^ BurcheU's last day of collecting on a large scale was Feb. 1st, 1830,
but four additional plants beyond 10108 were collected on Feb. 7th and
one on Feb. 8th.
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surface and tlie smaller inner marginal spot immediately

above it, recognized by Staudinger as ciiaracteristic of the

anteas form of thah'a, will be referred to below as the " upper

and lower inner marginal spots " respectively. Their

presence, however faintly indicated, will be noted in each

specimen under the corresponding number, and it will bo seen

that Staudinger was quite correct in maintaining that tin's

character is not of specific value. It will be found that the

Burchell series presents every gradation between a condition

in which the two spots are distinct to that in which a few

scattered scales mark the site of the lower spot. The latter

specimens, of course, are transitional into those that show no

visible trace of the marking.

Another very variable character is the somewhat irregular,

generally narrow, and rectangularly bent fuscous band crossing

the under surface of the hind wing a little beyond the cell.

In its most typical form this band originates from about the

centre of the costa, and runs obliquely towards the apex of

the cell, but does not enter it : opposite the apex it turns

abruptly at right angles towards the inner margin and termi-

nates at the radial streak between the second and tirst median
nervules. Tlie distal ends of the internervular rays nearest

the costal margin are sometimes much thickened, producing

the appearance of a second, much broader band, which often

fuses with the above-mentioned rectangulated band, forming

a broad, irregular, and ill-defined fuscous patch. Every
gradation exists between such a widespread marking and a

band that is narrow, well-defined, and sharply bent. The
rectangulated band is sometimes reproduced, to a variable

extent, upon the upper surface of the hind wing, giving; to

the most strongly marked individuals, viz. 1462 and 1463,
a peUenea-Wke aspect : the extent to which it is developed

will be noted in all specimens that possess it ; and it will

be seen that the Burchell material exhibits every inter-

mediate grade between a well-defined broadish band and a

mere thickening at the distal ends of a few of the inter-

nervular rays.

Both inner marginal spots of the fore wing are distinct in

this specimen, the lower, as usual, being considerably larger

than the upper. The rectangulated band on the upper
surface of the hind wing is very faintly indicated.

Bz. 360. I. [15. 10. 25.] S = 1445. Minas Geraes. Fap-
[ilwl (As 1358.)

Opposite '' 360'' Burchell wrote " (326)," thus indicating
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liis conclusion tliat both numbers were affixed to specimens of

the same species.

Inner marginal spots small. Upper surface rectangulated

band very sharply definedj and more distinct on its inner

border, than is the similar marking on the under surface of

the wing. This specimen is placed under A. 9 of West-
wood's list (see p. 18), characterized by the band above
described.

Bz. Ull- I- [16. 10. 25 ] (^ = 1446. Minas Geraes. ''Pa-

pilto:' (See 1357.)

Opposite "477" Burchell wrote (" 353 "), thus showing
that he considered both numbers to be affixed to specimens
of the same species.

Lower inner marginal spot very small : upper represented

by a few scattered scales. Very faint indications of the upper
surface rectangulated band appear between the second sub-

costal nervule and the radial nervure, between the latter and
the third median nervule, and between the second and tirst

median nervules.

&"o4. /. 24. 10. 25. c??= 1447. :Mina3 Geraes. "PapUlioV'
(As 1360.)

This specimen bears a female body, and as regards size

approaches the normal A. thalta female, but its general
aspect is so male-like in the opacity of the wings that it

seems probable that we are dealing with an unusually large
male to which a female body has accidentally been attached.

It may here be mentioned that in determining the sex of the
Burchell material, we have been obliged to resort to such
superficial characters as the opacity of the wings or the size

of the specimen, when the abdomen and fore legs are wanting.
Lower inner marginal spot very small : upper represented

by a single scale on each fore wing. Upper surface rectan-

gulated band fairly well marked at its origin, but just before
reaching the first subcostal nervule it becomes much fainter

and terminates at the second subcostal.

905. II. 2b. 10. 2b. 2 ^ = 1448, 1449. Minas Geraes.
"P[a/;«7/o] . At Discoberto, near Joao Pedro's house."
(See 1284.)

It is to be noted that of these two males, taken on the same
day, 1448 is the normal form of the species, while 1449 is a
round-winged individual similar to 1443.

Both spots distinct in 1448; and upper surface rectangu-
lated band of this specimen very faintly indicated, as in

1444. The other S (1449) agrees with 1443 in all essential

respects.
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906. I. 25. 10. 25. (? = 1450. Minas Geraes. ''P[apilio]."

(As 1448.)

Westwood's " Catal. A. 8 " (cleiVs MSS.) is on specimen.

WestwoocFs list aa'rees with this label.

4. 11. 25. S = 1451. Minas Geraes. " At Francisco

Manoel's." " Some tropeiros from therancho seeing me
catching Papilionidce, caught a few also for me. I

afterwards ascended the hill into the forest northward of

our Rancho and took insects, till wet through in a

thunder shower. In the evening caught some insects by
the candle.^' (See 1285.)

10. 11. 25. 2 cJ = 1452, 1453. Minas Geraes. Burchell'a

Cat. pi. Bx-az.' states that he was " Between M6rro
Grande & Soumidoiiro." * On this day Burchell also

speaks of the " Serra do Soumidouro," " in montibus

Soumidouro," and the ^' Sen-a do Corrego secco more
elevated than Serra Estrella "

; also " Morro Taquari

"

and "Eancho of Soumidouro," where he " arr[ived] " at

"3.55p.[m.]."*
On this day, as on 25. 10. 25, Burchell captured a normal

male (1452) as well as a round-winged form (1453) similar

to 1443.

The upper surface rectangulated band of 1452 is hero and
there indicated by a few scales scattered between the veins.

The other (^ (1453) agrees with 1443 in all essential respects,

save in the absence of the upper spot from fore wing,

29. 12. 25. c? = 1454. Bio de Janeiro. (As 1370.)

Upper surface rectangulated band as in 1444.

31. 12. 25. 2 ? = 1455, 1456. Bio de Janeiro. " On the

Corcovddo Mountain, and in the Valley of Laranjeiras."
" Excursion to the summit of the Corcovado ; from
Catete & up the valley of Laranjeiros." " On the Cor-

covddo Mountain by the way of Laranjeiras commencing
at the summit, at the Flagstaff." *

Both spots distinct in 1456.

22. 3. 26. h. S= 1457. Bio de Janeiro. (As 1411.)

9. 12. 26. 2 ? = 1458, 1459. Cubat^o. " At Bio das Fe-
dras ; in the Forest.^^ " Near Gubatdo, (at Bio-das-

Bedras) (In M'' Smith's Cltio, & immediate vicinity)

8-10 L>ecember 1826." * On Dec. 9th he was collecting

plants " In Sylva." *

Faint trace of lower spot on right fore wing of 1458 : left

fore wing much rubbed. Lower spot distinct on both wings

of 1459.

^ Passages extracted from the Cat. pi. Braz. are always indicated by an

asterisk, thus *.
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14. 12. '2Q. ? = 1460. Cabat^o. No mention is made of

this date in any of BarchelPs records. But on Dec. 13tli

we find, both in the Cat. Geog. and in the Cat. pi. Braz.,

that he was on the lower slopes of the Serra de Cubat^o ;

while on Dec. 15th the same two Catalogues state that

lie was at Rio das Pedras : hence it is probable that he

was back again at Rio das Pedras on Dec. 14th, perhaps

engaged in arranging his botanical and zoological

collections.

Westwood's " Catal. A. 9 " is on specimen, and his list

agrees with this label.

It is very difficult to determine, from the nature of the

paper, whether the label borne by this specimen is English

or Brazilian : for though it has the wiiitish colour, it does not

exhibit the signs of age of the latter type of paper. Inas-

much, however, as it is a little larger than the average Bra-
zilian label, it seems probable that it is made of a different

type of English paper from tiiat ordinarily employed by
Burchell—most of the English labels having been written on
paper of a greyish tint. The same difficulty has been expe-

rienced with regard to the labels on 1458, 1459, 1462, and
1471. The two former, however, being a great deal larger

than the ordinary Brazilian label, are almost certainly

English, while the others are probably also English, for the

same reasons that were stated for 1460.
Both spots are distinct, the lower being subtriangular, with

its apex directed towards the base of the wing. It is inter-

esting to note that the lower spot takes this form in all the

Burchell specimens that possess a well-marked rectangulated

band on the upper surface. Moreover, Hiibner clearly repre-

sents this feature as well as a portion of the band in his

figure of A.pellenea in the ' Zutrage zur exotischer Schmetter-
linge ' \ The degree of triangularity varies greatly in

^eZ/e/jea-like as well as in other specimens, and in a large

number of cases the spot loses the triangular shape altogether,

and becomes rectangular or ovoid &c. I conclude, therefore,

that this character is of no more value in separating A. pel-

lenea from A. thalia than is the upper surface band. All
distinctions founded on pattern alone seem to break down

;

and {{pellenea be really separate from thalia, the evidence must
rest on structural characters as yet insufficiently investigated,

or on the results of breeding.

The upper surface rectangulated band is only faintly indi-

cated, but as the hind wing is almost totally denuded of

^ Figure 741 in the ' Zutrage zur Sainmlung exotischer Schmetter-
linge,' by J. Hiibner and 0. Geyer (Augsburg, 1818-1837).
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scales, and in view of the triangular condition of the lower
spot above described, it seems possible that this band was
formerly well developed.

Westwood also refers to this band in his list. (See 1471.)
Bz. 17. 12. 26. ? = 1461. Cubatao. No mention is made

of Burchell's whereabouts on this date in any of his

records : but according to the Cat. pi. Braz. lie was " la
the middle part (about f) of the Ascent up the Serra de

Cubatdo " * on l)ec. 16th, and he is not reported to have
made any further expedition till Dec. 22nd ; so it is

probable that he spent the days between Dec. 16th and
Dec. 22iid at Rio das PeJras, and may have been

engaged upon his botanical and zoological collections.

The following evidence supports the conclusion that he was
in this locality on one of these days. It is noted in the Cat.

pi. Braz. that " 3628-4'^ (a botanical specimen) was collected

"19. 12. 26 "\ Now 3595-3628 are the botanical entries

for Dec. 15 at Rio das Pe Iras, and the fact that the last of

these entries was repeated (with the addition of ''—4.") for

the above-mentioned specimen, suggests that it came from

the same locality as 3628, i. e. that Burchell was at Rio das

Pedras on 19. 12. 26. If this conclusion be correct, it is

probable that 17. 12. 26 was also spent in the same locality.

Westwood^s list records one other specimen of this date.

Inner marginal spots as in 1460. Detached sections of the

upper surface rectangulated band distinctly shown, and as

this specimen is much rubbed, it is possible for the reasons

given under 1460 that in its original state the band was con-

tinuous and well marked. It is worth noticing that the ray

that runs between the first and second median nervules

traverses and projects a little beyond one of the detached

segments of the upper surface band. It is slightly thickened

at the point of intersection, but gradually tapers at its distal

end, thus creating the impression of a barbed arrow-head.

18. 12. 26. (S = 1462. Cubatao. Burchell was probably at

Rio das Pedras on this day. (See 1461.) ^

Inner marginal spots as in 1460, but a great deal smaller.

Upper surface band extremely well marked and broad, forming

the ground on which Westwood placed this specimen and

1462 under A. 10 in his list (see p. 18).

This specimen and 1463, both males and both taken on the

same dciy, had been named pelltnea after comparison with

specimens in the Grodman-Salvin Collection, and so far as

^ 3628-2 and 3628-3, collected " In liorto " and undated, are probably

to be understood as 15. 12. 26.
^ See also note on 1460.



collected by W. J. Burchell in Brazil. 17

pattern alone can supply evidence they certainly belong to

tiiis form. It has been, however, pointed out on p. 10 that

the pattern oipellenea is transitional into that oi' thalia and that

yve arenot jnstined in considering them sppcifically distinct until

stronger evidence has been produced. Burchell's specimens

do, howevei-, furnish indications of the local development of a

peJletiea-\ike appearance in the S. Paulo and Cubatao district.

Only a single specimen with a well-marked rectangulated

band on the hind wing upper surface was taken in any other*

area, viz. 1445, from Minas Geraes. The most pellenea-Vike

males are 1462 and 1463. A corresponding female is to be

found in 1467 and, allowing for its worn condition, probably

in 1460 also. This character is exhibited, but in a less

degree, by 1445 and 1465, both males, and slight indica-

tions of it appear in 1461, a female, and 1466, a male.

Bz. 18. 12. 26. S = 1463. Cubatao. (See 1461.)

Westwood's " Catal. A. 10 " is on specimen. Westwood's
list agrees with this label.

Inner marginal spots and upper surface band as in 1462.

^^.24.12.26. ?=1464. Cubatao. "About Rio das

Pedras and Cubatao." *

Both spots distinct.

j5^. 1. 4. 27. c?=1465. "At S. Paulo. On the Santos
road, as far as the church of N. S. da Gloria.-'-' *

This specimen is exceptionally dark, and all the yellow
markings of the fore wing upper surface are greatly reduced,

the basal patch and the spot between the first and second

median nervules being merely represented by a few scattered

yellow scales. The ferrugineous ground-colour of the hind

wing is unusually dark, while the black radiate nervular and
internervular markings are exceptionally developed, thus

contributing to the general dusky appearance of the upper
surface. The upper surface band is very distinct, but compa-
ratively narrow, a character recognized by Westwood when
he classified this specimen under A. 9 in his list (see p. 18).

13.4.27. c? = 1466. Near S. Paulo.

_

Upper marginal spots on right fore wing similar to those on

1462, but less developed : left fore wing rubbed. Upper surface

band distinct, but very narrow. The specimen is placed

under A. 9 of Westwood's list (see p. 18).

9. 5. 27. ? = 1467. S. Paulo. " Near the Convdnto da

Luz." " Between Tanque do Zunica & the Luz
Convent." *

Inner marginal spots as in 1460. Upper surface band

very distinct and rather broad. This specimen seems as

nearly as possible to present the same condition as 1462 and

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 2
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1463, allowing for the greater size and translucency of a female.

The ground-colour of the hind wing is peculiar^ being of a

very pale yellow passing into a ferrugineous subraarginal

band. The usual nervular and internervuiar radiate markings

cut into the black marginal and the ferrugineous submar-

ginal bands, as well as the central yellow area. The strongly

marked rectangulated band was recognized by Westwood
when he placed 1467 under A. 10 in his list (see below).

26. 10. 27. ? = 1468. Between Meiaponte and Goyaz.
" S. Joaquim." ''At the Engenho de [blank] S. Joa-

quim," * Oct. 25-7, 1827.

Submarginal spots very slightly developed.

Bz.-\- 26. 10. 27. ? = 1469. Between Meiaponte and

Goyaz. " S. Joaquim." (As 1468.)

Lower spot distinct, upper absent.

5. 3. 28. S = 1470. Goyaz. '' Caught by the rio Vermelho,

near the Carioca aqueduct, by C[ongo].''' Congo was
the name of BurchelPs native servant.

Lower spot well developed, upper absent. Upper surface

band faintly indicated as in 1444.

29. 4. 28. ? = 147L Goyaz. ^

Lower spot distinct, upper absent.

Besides the addition alluded to under 1461, Westwood's list

gives two further specimens, one being caught on 13. 3. 2Q
at Rio de Janeiro, the other on 16. 11. 26 at Santos. The
data of this species not only appear as A. 8, A. 9, and A. 10

in Westwood's " Acrcea &c./' but also separately on a small

slip of pa|)er. The first of these lists is in a clerk's hand-

writing and is not quite so complete as the second, though

it correctly records two specimens of the date 18. 12. 26,

while only one such specimen is mentioned in the other list.

Most of the specimens of this species are included under

the number A. 8 of the first list, and Westwood wrote oppo-

site to it " Acraea sp." A. 9, however, refers to four speci-

mens bearing the data 360 (1445), 14. 12, 26 (1460), 1. 4.27

(1465), 13. 4. 27 (1466) ; opposite to these he wrote " var.

d" [«'. e. of Acrcea sp.] with narrow band across h[ind]

w[ing].''' Finally A. 10 refers to three individuals with the

following dates :—two with 18. 12. 26 (1462 and 1463), and

9. 5. 27 (1467). These he describes as "var. d° [L e. of

A. 8] with band across h[ind] w[ing], broader.''^

The second list, which is altogether in Westwood's hand-

writing, bears the iieading " Acraea Thalia^

In both lists 1447-1450 are recorded with their dates as

well as with their numbers.

^ See also uoto on 1460.
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III.

—

Descriptions of new Reptiles from the Andes of South

America, preserved in the British Museum. By G. A.

BOULENGEE, F.R.S.

(Published by permission of the Trustees of the British Museum.)

Hemidactylus leightoni.

Snout obtuse, longer than the distance between the eye and
the ear-opening, about once and a half the diameter ot" the

orbit; forehead concave ; ear-opening oval, more than half

diameter of eye. Body and limbs moderate. Digits rather

short, free, inner well developed; 5 lamellte under the first

toe, 7 under the fourth. Snout granular, the granules much
larger on the sides of the frontal concavity ; back of head

with minute granules intermixed with round tubercles ;

rostral completely divided into two by a median cleft ; nostril

bordered by five small scales ; 9 or 10 upper and 8 or 9

lower labials; symphysial triangular, embraced by a pair of

rather large chin-shields forming a median suture beliind it

;

a smaller chin-shield on each side of the median pair. Upper
parts of body granular, with iiumerous large trihedral,

strongly keeled tubercles, smaller than the interspaces

between them, disposed in oblique transverse series ; ventral

scales smooth, roundisli, imbricate, about 40 across the

middle of the belly. Tail slightly depressed, witii transverse

rows of enlarged pointed tubercles above, with a series of

transversely enlarged plates below. Pale greyish above,

with small dark brown spots and dots ; a rather indistinct

dark streak on each side of the head, passing through the

eye j lower parts white.

mm.
Total length 125
Head 18
Width of head 13
Body 42
Fore limb 20
Hind limb 26
Tail 65

A single female specimen taken at Honda, Magdalene R.,

Colombia, 300-400 feet, by Sir Bryan Leighton and presented

by him to the British Museum.

Anolis hoettgeri.

Head twice as long as broad, as long as or slightly longer

than the tibia ; forehead concave ; no frontal ridges ; upper

head-scales rugose and more or less distinctly keeled ; scales
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of tlie supraorbital semicircles strongly enlarged, in contact

with each other on the median line and with tlie occipital

;

several enlarged, keeled, supraocular scales, in contact with the

supraorbitals, or separated from them by a series of granules;

occipital as large as the ear-opening ; canthus rostralis

angular, central scales five or six ; loreal rows five or six;

six to eight upper labials to below the centre of the eye
;

ear-opening large, oval. Body scarcely compressed ; no
crest. Dorsal scales very small, juxtaposed, keeled, scales of

flanks smaller still, granular; ventrals much larger than

dorsals, smooth. The adpressed hind limb reaches the eye,

or between the ear and the eye; digits rather feebly dilated
;

18 or 19 lamellas under phalanges II and III of the fourth

toe. Tail roundish, covered with uniform keeled scales,

•which are larger beneath. Greyish or olive, with six or

seven angular dark cross-bars on the back, the chevrons

pointing forwards, or with a broad yellow or orange vertebral

stripe; limbs with dark cross-bars; yellowish white beneath,

with scattered greyish spots, usually more numerous on the

throat.

Bim.

Total leng-th 230
Head 18
Width of head 9
Body 50
Fore limb 29
HiDd limb 50
Tibia 16
TaU 162

Four female specimens from Huancabamba, E. Peru,

above 3000 feet, collected by Mr, Enrique Boettger.

Distinguished from its allies A. ortonii, Cope, and scapu-

laris, Blgr., in the occipital plate being in contact, with the

enlarged scales of the supraorbital semicircles.

Anolis ventrimaculatus.

Head twice as long as broad, as long as the tibia ; fore-

head deeply concave ; no frontal ridges ; upper head-scales

small and keeled ; scales of the supraorbital semicircles feebly

enlarged, separated in the middle by four series of scales
;

no enlarged supraocular scales ; occipital very small; canthus

rostralis angular, canthal scales six; loreal rows eight; seven
upper labials to below the centre of the eye ; ear-opening

large, oval. Body feebly compressed ; no crest. Dorsal

scales minutely granular, keeled, scarcely larger than the

laterals; ventrals much larger, juxtaposed, smooth. The
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adpressed hind limb reaches the tip of the snout; .digits

rather feebly dilated j 20 lamellie under phalanges II and

III of the fourth toe. Tail roundisii, covered with uniform

keeled scales, whicU are larger beneath. Dark purplish

brown above, white, dotted and vermiculated with black

beneath.

mm.
Total length (tail repi-oduced) 95
Head 16
Width of head 8
Body 41

Fore limb 28
Hind hmb 54
Tibia 17

A single female specimen and a very young one from the

Rio San Juan, Choco, JS.W. Colombia, collected by ]\Ir. M.
G. Palmer.

Allied to A. gemmosus, O'Sh., and maculiventrisj Blgr.

Anolis macrolepis.

Head once and two-thirds as long as broad, as long as the

tibia ; forehead concave ; frontal ridges feeble, short ; upper
liead-scales very unequal in size, small and keeled on the

snout, large and rugose on the occiput; scales of the supra-

orbital semicircles strongly enlarged, separated in the middle
by one series of very small scales, and in contact with the

occipital; two or three very strongly enlarged, rugose and
keeled supraocular scales ; occipital very large, much larger

than the ear-opening; canthus rostralis short, canthal scales

two or three ; loreal rows six ; seven upper labials to below
the centre of the eye ; ear-opening moderately large, oval.

Body scarcely compressed ; no crest. Dorsal scales very
large, flat, juxtaposed, squarish or hexagonal, feebly keeled

or striated ; lateral scales small, granular, keeled ; ventrals

also granular, keeled, much larger than laterals, much
smaller than dorsals. The adpressed hind limb reaches

the eye ; digits feebly dilated ; 15 or 16 lamellse under
phalanges II and III of the fourth toe. Tail roundish,

covered with uniform keeled scales, which are larger beneath.

Brown above, with more or less distinct darker angular cross-

bands pointing backwards; a dark streak on each side of the

head and neck, passing through the eye, followed on the body
by large dark spots, below which there is a whitish longi-

tudinal streak ; hind limbs with oblique dark cross-bands;

lower parts white.
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6. 2-
mm. mm.

Total length (tail reproduced) 105 115

Head 12 15

Width of head 7 9
Body 2S 40
Fore limb 17 25
Hind limb 32 47

Tibia 12 15

A female from Novita_, Rio Tamand, Choco, S.W. Colombia,

150-200 feet, and two young males from Condoto, in the

same district, 150 feet, collected by Mr. M. G. Palmer.

Allied to A. pcecilojms, Cope, and notopholis, Blgr., also

from Colombia.

Stenocercus hoetfgeri.

No pterygoid teeth. Anterior border of ear with four or

five conical scales forming a denticulation. Middle supra-

ocular scales not or but little enlarged transversely; no

enlarged occipital. Sides of neck irregularly folded ; a

transverse fold in front of the collar, which is broadly inter-

rupted in the middle. Body depressed; a slight dorsal

denticulation or low vertebral crest. Nuchal and lateral

scales very small, granular, feebly keeled ; dorsal scales much
larger, rhomboidal, subimbricate, strongly keeled^ not mucro-

nate, merging into the caudals, the keels forming oblique

lines converging posteriorly. Gular and ventral scales

rhomboidal, imbricate, smooth, the ventrals as large as or a

little larger than the dorsals. The hind limb, stretched

forwards, reaches the ear, oi- between the shoulder and the

ear ; fifth toe not extending as far as second. Tail once and

a half to once and three-fourtlis as long as head and body,

rounded, tapering; caudal scales large, strongly keeled, not

or but very shortly mucronate, arranged in rings. Olive

above, with more or less distinct darker cross-bars accom-
panied by transverse series of small pale greenish spots ; a

black band on the collar-fold; throat marbly bluish green;

belly pink.
mm.

Total length 225
Head 23
Width of head 16
Body 48
Fore limb 41
Hind limb 60
Tail 154

Several specimens from Huancabamba, Peru, collected by
Mr. E. Boettger.
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Very closely allied to S. simonsii, Blgr., but I'orni more
slender, dorsal scales more strongly keded, and caudal scafes

not spinose.

Ech inosau ra lyalmeri.

Snout pointed, longer than broad ; frontonasal divided into

two by a longitudinal suture ; one pair of elongate prie-

frontals, a large frontal, twice as long as broad, a pair of

small frontoparietals, two supraoculars, tlie rest of the upper
surface of the head with UTiequal-sized flat scales; fronto-

nasals striated, the other head-shields smooth ; nasal single,

followed by a large loreal ; a series of suboculars ; five upper
and four lower labials ; an azygous chin-shield, followed by
two pairs, the anterior of which is large. Dorsal scales

minutely granular, with interrupted series of large keeled or

conical tubercles ; four series of these tubercles on the uape;
numerous tubercles on the limbs. Ventral shields smooth, in

8 longitudinal and 27 transverse series. Three transverse

series of anal shields. 6 femoral pores on each side. En-
larged tubercles on tail keeled, few, forming transverse series.

Dark brown above, with two longitudinal series of large pale

spots ; belly pale brownish, spotted with black.

mm.
Total length 147
Head 17
Width of head 10
From end of snout to fore limb 26
From end of snout to vent 62
Fore limb 18
Hind limb 27
Tail (reproduced) 85

A single male specimen from Noananoa, Rio San Juan,
Choco, S.W. Colombia, 100 feet, from the collection of

Mr. G. Palmer.
Well distinguished from the type of the genus, E. Ixorrida,

Blgr., by the different head-shields, the absence of a double
vertebral ridge, the less spine-like tubercles on the throat

and body, and the smooth ventral shields.

Prionodactylas spinalis.

Snout short ; body moderate. Upper head-shields smooth
;

frontonasal single
; prasfrontals forming a median suture;

frontal not or but slightly longer than the frontonasal
;

frontoparietals smaller, much smaller than the interparietal

and parietals, which are subequal or the latter the broader
;
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three occipitals, median smallest
;

postoccipitals not or but

feebly enlarged ; three supraoculars, the first as large as or

larger than tlie third, with which it is sometimes in contact

on the outer side of the second ; nostril in a single or divided

nasal ; a single loreai and a freno-orbital ; upper temporals

large ; 7 or 8 upper and 5 or 6 lower lal)ials
; chin-shields,

one anterior and 3 or 4 pairs ; the two first pairs forming a

suture; none of the gulars strongly enlarged transversely;

9 or 10 collar-shields. Dorsal scales rather strongly keeled,

narrow, elongate tetragonal or hexagonal with very obtuse

angles ; lateral scales very small ; 38 to 45 scales, including

ventrals, round the middle of the body, 39 to 46 from occiput

to base of tail. Ventral plates in 12 longitudinal and 19 to

21 transverse rows ; the two median plates as long as broad,

the others gradually narrowing towards the sides. Two
anterior and 4: to 6 posterior prgeaual plates. Subdigital

lamellae smooth. 7 to 10 femoral pores on each side in males,

to 7 in females. Caudal scales quadrangular, upper keeled,

lower smooth, Olive above, usually with a lighter, black-

edged vertebral band, widening towards the head, of which it

occupies the upper surface ; sides of males often with small

black ocellar spots with white centres; belly greyish, more
or less profusely spotted with black ; lower surface of hind

limbs and tail often red.

c?. $.
mm. mm.

Total length 180 166
Head 17 13
Width of head 12 9
From end of snout to fore limb .... 24 22

„ „ „ „ vent 70 66
Fore limb 20 18
Hind limb 24 23
Tail 110 100

Numerous specimens from Huancabamba, E. Peru, above

3000 feet, collected by ]\lr. E. Boettger.

This species diff'ers from all those previously referred to the

genus Fvionodactylus in the number (12) of the longitudinal

rows of ventral plates and in the shape of the dorsal scales.

Leptognathus sancti-joannis.

Body strongly compressed. Eye moderate. Rostral a

little broader than deep, not visible from above; internasals

half to two-thirds as long as the prsefrontals ; frontal as long

as broad, nearly as long as its distance from the end of the

gnout, shorter than the parietals ; nasal divided ; loreai deeper
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than long, separated from the eye by two superposed prae-

oculars, below which a subocular may be present; two
(rarely three) postoculars ; temporals 2 + 2 or 3 ; eight or

nine upper labials, fourth and fifth or fifth and sixth entering

the eye; first lower labial in contact with its fellow behind
the symphysial ; two or three pairs of chin-shields, first a

little longer than broad. Scales in 15 rows, vertebrals

strongly enlarged, but not twice as broad as long. Ventrals

176-19J:; anal entire ; subcaudals 77-101. Blackish brown,
with light cross-bands or rings, which are narrow and white

on the anterior part of the body and then become gradually

broader and brown edged with white ; first light bar across

the occiput; head dark brown above, with light verrai-

culations and some black spots and a bar across the forehead
;

a broad black bar below the eye,

Totallengtb 600 mm.; tail 140.

Several specimens from Pueblo Rico, slopes of San Juan
River, Colombian Choco, 5200 feet, from the collection of

Mr. G. Palmer.

IV.— Ow some Freshwater Entomostraca from Egypt and
the Soudan. By Robert Gurney, M.A.

[Plate II.]

Our knowledge of the Entomostraca of the Nile Valley is

exceedingly small, and the following list of species is offered,

as a slight conti'ibution to its extension. The species

mentioned are derived from two som-ces—(1) from my own
collections in Upper Egypt, and (2) from small collections

made by my brother, Mr. Eustace Gurney, in the White
Nile and the Blue Nile near Khartoum in 1902.

My own collections were made in Egypt in the months of

February, March, and April of 1907 and 1909. During
these visits I examined various pools of fresh water from
Luxor northwards, as well as the Nile itself near Luxor and
the Birket el Kurun in the Fayum.
My investigations were not so complete as could be wished,

owing to the distraction of other interests, the Faytim in

particular deserving much more attention; but I believe they
present a fairly complete picture of the Entomo&tracan fauna
of the region at that season of the year. They show that

the fauna is not very varied, and that, like the physical
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features of the country, it is remarkably uniform in distri-

bution. The long, unvaried, valley of the Nile seems, both

for the fauna and the flora, to effect a transition between
the Ethiopian and the Palsearctic regions, and to produce a

uniformity vrhich can rarely be met with in other parts of

the world. Such a uniformity with regard to the Ento-
niostraca is only to be expected, since all the water of the

country is supplied from the same source, and the majority

of the smaller pools are only temporary, drying up in the

summer. Where there are permanent pools of water in

which there is vegetation the fauna is more varied, but, on
the whole, the species are evenly distributed.

List of Species.

(1) Diapkanosoma brachjurum, Lievin.

Abundant in pools by the road to the Pyramids of Gizeh,

and also found in a canal at Lecht. A few males were

found among the specimens taken on Feb. 15 in the former
place.

(2) Diapkanosoma excisum, Sars.

A number of specimens of this species were found in the

collections from the Blue and the "White Nile. Ekman
(1901) has described a variety (var. longiremis) from the

White Nile which differs from the type in the greater length

of the antennae and the presence on the postabdomen of a

few short hairs. My own specimens have the shorter an-

tennae of the type, but the same hairs on the postabdomen
as Ekman describes.

(3) Daphnia lumholtzi, Sars,

A few specimens, including males and ephippial females,

were taken in a pool near the Pyramids, and ephippia which
I refer to this species were found in a pool at Dahchonr. A
single adult specimen, somewhat decayed, was found in the

Nile at Luxor.

(4) Daphnia longispina, O. F. M.

Pools near the Pyramids, pool at Dahchour, and in the

Nile at Kons.

(5) Daphnia longispina, var. cucullata, Sars.

I have a rough drawing by my brother of a species of
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Dajjhnia from the White Nile which belongs to the Daphnia

cucullata group, and probably represents Z). jardinei, var.

barbata, "Weltner. As the specimen is lost I cannot be sure

of its identity.

(6) Slmosa vetula, 0. F. M.

Zoological Gardens, Cairo
;

pools near the Pyramids ;

pools at Sakkara and at Tamiah (Faytim). Common.

(7) Ceriodaphnia reticulata, Jur.

Pools near the Pyramids and at Dahchour. Specimens

taken on March 25, 1907, in the former place bore ephippia.

A few individuals possessed the toothed fornix characteristic

of the variety serrata.

(8) Ceriodaphnia rigaudi, Richard.

Pool by the Pyramids, at Dahchour^ and in the Blue Nile.

Hare.

(9) Ceriodaphnia dubia, Richard.

In the Nile at Luxor and Kous.

(10) Ceriodaphnia quadrangula, O. F. M.

Pools by the Pyramids and at Sakkara.

(11) Bosmina longirostris, O. F. M.

The typical form of this species appears to be generally

distributed and common in pools. The variety corniita

occurred in the Zoological Gardens at Cairo in February and
in the Nile at Luxor and Kous in March.

(12) Moina dubia, Richard. (PL II. figs. 1, 2.)

This species appears to be the commonest plankton Clado-

ceran in the Nile valley. It was found abundant in Lake
Victoria by Daday, and in the Nile from Omdurman to

Assouan by Ekman. My own collections show that it is

common in the Blue Nile and in the Nile itself from Khar-
toum to below Luxor.

The specimens taken in the Blue Nile in March 1902
include some males and ephippial females. The ephippium
is not distinguishable from that of Moina rectirostris, since

it has but a single egg-space surrounded by an incomplete
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circle of reticulations which do not extend over the egg-

space itself (PI. II. fig. 1). The male resembles that of

M. rectirostrls in shape and in the form of the first leg and

first antenna^, but differs from it in having only three hooks

at the end of the first antenna (fig. 2). Tiie number of

these hooks does not ai)pear to be quite so constant a

character as has been supposed, as I have shown (1909) that

a form of M. redirostris occurs in Tunisia in which the male
has only four hooks in place of five. It appears, therefore,

that the diff'erences between the species in question and
Moina rectirostrls are :

—

(1) Its small size.

(2) Small number of teeth on the postabdomen.

(3) Less pronounced comb on the postabdominal claws.

The presence or absence of transversely arranged

cilia on the postabdomen has been shown by Ekman
not to be distinctive.

(4) There is a slight difference between the proportions in

the two species between the prceanal and postanal

parts of the postabdomen.
The first three of these differences seem to me to be

probably accountable by the limnetic habit of the species,

and the sum of the differences does not seem to amount to

specific distinction.

(13) Moina salinarumy Gurney. (PI. 11. figs. 3, 4.)

In the plankton of the Birket el Kurun a species of Moina
which is identical with that recently found by me in a salt

lake in Tunisia, and described under the name M. salinarum,

is abundant. There is no perceptible difference between the

two, except that I cannot detect in the Egyptian specimens
any cilia on the first pair of antennae. I give a figure of the

postabdomen for comparison (fig. 3). I have nothing to add
to the description already given, except that the first leg of

the female agrees in all respects with that of M. rectirostrls.

No ephippial females were found, but a few males occurred
in a collection made in the Lake on Feb. 20, 1909. These
males do not differ in any important respect from those of

M. rectirostrls, though the head is somewhat longer and more
conical and the depression above the eye is very slight. The
form of the first leg is also the same. On the other hand,
the shape of the postabdomen diflers in the same way as does

that of the female, and the first antennae bear four hooks
instead of five. In one male a distinct trace of a pigmented
ocellus was seen (fig. 4).
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The occurrence of this species in the Birket el Kurun
seems further to justify the specific name, as it appears to' be

a species characteristic of water of a high salinity.

(14) Ilyocryptus sordidus, Lievin.

Four rather immature specimens occurred in a collection

made in a canal at Lecht which runs from the Nile near

El-Wasta northwards as far as the barrage below Cairo.

A much mutilated specimen of a species of Ilyocryptus

was found in the Blue Nile, but I am unable to identify it

with certainty. In the form of the postabdomen it agrees

most closely with /. longiremis, Sars.

(15) Camptocercus australis, Sars.

Found in the sweet-water canal at Port Said and in pools

in the Zoological Gardens at Cairo. Hitherto the species

has been recorded only from the Oriental and Neotropical

regions.

(16) Alona affinis, Leydig.

Two rather decayed specimens were found in the Nile
near Luxor.

I cannot agree with Keilhack (1909) in regarding this

species as a variety only of Alona quadrangidaris. The two
species differ, in my experience, not only in habit, but iu

quite constant structural features.

(17) Alona rectangula, Sars. (PI. II. fig. 5.)

In pools by the road to the Pyramids and at Dahchour.
Ekman describes specimens from Gizeh and the White Nile
which he refers to Alona bukobensis, "\Yeltner, but it seems
to me that Daday (1907) is right in considering A. buko-
bensis as a synonym of A. rectangula. The form of the
postabdomen in both is extremely variable and the variations

in form and arrangement of the denticles evidently overlap
each other. My own specimens are very few and do not
show much variation; the postabdomen closely resembles
that of the typical European form of the species (fig, 5).

(18) Leydigia quadrangularis , Leydig.

Two specimens only were found in a pool in the Zoolo-
gical Gardens at Cairo.
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(19) Alonella diaphana, King, var. punctata, Daday.

A few specimens identical with Dada3''s species A. punc~

tata were taken on Feb. 12, 1907, in the sweet-water canal

at Port Said. Alonella punctata has been recorded by Daday
from Ceylon, South America, and East Africa, and it seems

probable that it is not specifically distinct from A. diaphana.

King, and A. davidi, Richard. Sars (1901) has already

expressed his opinion that the two latter are identical ; and

the description given by Stingelin (1904) of specimens

attributed to A. davidi and taken in Java and Honolulu
seems to indicate that the group diaphana-davidi passes by
intermediate forms into 'punctata. The distinction or other-

wise of these forms turns upon the presence and arrange-

ment of the cilia and teeth on the postabdomen. The dorsal

margin of the postabdomen bears in the punctata form a

series of distinct bundles of minute denticles. In A. diaphana

and A. davidi these denticles seem to be generally arranged

singly, though in A. davidi var. iheringi there is a tendency

to arrangement in groups. In Stingelin's specimens from
Java and Honolulu the denticles are almost as clearly united

into groups as in the true punctata form.

In A. davidi and A. punctata there are always lateral

groups of delicate cilia ; but these are not figured by Sars,

and their absence constitutes the only real difference between

A. diaphana and A. davidi. I am disposed, therefore, to

regard A. punctata and A. davidi as only varieties of

A. diaphana, King.

(20) Dunhevedia crassa, King.

One specimen found in a pool in the Zoological Gardens
at Cairo.

(21) Chydorus sphcericus, O. F. M.

Pools by the road to the Pyramids ; Zoological Gardens

;

Dahchour. Ephippial females were found on Feb. 15 and
March L'5, 1907, and Feb. 22, 1909.

(22) Chydorus sp. ? (PI. II. fig. 6.)

The shell of a single decayed specimen of a species of

Chydorus was found in a collection made in the Zoological

Gardens.
The specimen appears to resemble Chydorus globosus

very closely, but differ*; from it to some extent in the slight
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prominence of the preanal angle, the very regularly placed

postanal denticles (fig. 6), and the shorter and broader post-

abdomen. The latter difference is, perhaps, attributable to

immaturity, but the remains are too incomplete for satis-

factory identification.

C O P E P O P A.

(23) Diaptomus galebi, Barrois.

In pools in the Zoological Gardens at Cairo, at Lecht, and
bv the Pyramids; abundant. Also found in the Blue and
the White Nile.

(24) Diaptomus alluaudi, De Guerne & Richard.

Pools by the road to the Pyramids, Sakkara, Lecht,
Dahchour ; a common species. A few specimens were also

found in the Birket el Kurun, but it is evidently not common
there.

(25) Diaptomus salinus, Daday.

Only found in the Birket el Kuruu, where, with Moina
salinarum, it forms the bulk of the plankton.

My specimens agree in almost all respects with the
descriptions of Schmeil and others and with specimens from
Algeria, but they differ in the shape of the last thoracic

segment and the first abdominal segment of the female.

The last thoracic segment is scarcely at all produced into
" wings,'^ being simply rounded behind on the left side and
armed with two small spines, while on the right side it is

produced into a short outwardly directed point. The first

abdominal segment is very short and slightly asymmetrical,
the spine on the left side being larger than that on the
right. The proportional lengths of the furca and the abdo-
minal segments are, on an average, as follows :

—

Abdominal seg-ments.

(

'^
,, Furca.

1. 2. 3.

Length 13 5 8 11

(26) Cyclops leuckarti, Clau-:.

Abydos, near the Pyramids, Sakkara, White Nile, and
Blue Nile.
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(27) Cyclops hyalinus, Rehberg.

A few specimens found in pools near tlie Pyramids.

(28) Cyclops emini, Mrazek.

This Central-African species Avas found in collections from
the Blue Nile, but a few specimens were also taken near the
Pyramids of Gizeh.

(29) Cyclops dybowskii, Lande.

Pools by the Pyramids aud at Dahchour.

(30) Cyclops planus, Gurney.

This species, which is common in Algeria and Tanisia,

occurred in collections made near the Pyramids of Gizeh and
at Kostamueh in Nubia.

(31) Cyclops varicans, Sa.vs.

Zoological Gardens at Cairo.

(32) Cyclops bicolor, Sars.

Zoological Gardens and near the Pyramids.

(33) Cyclops serrulaius, Fischer.

Specimens of the typical form occurred in the Zoological

Gardens, at Lecht, aud near the Pyramids, but the form
varius, Lillj., was also found in a pool in the Gardens.

The distinction between the various fonns of Cyclops

serrulaius seems to me of doubtful value. The presence or

absence of hairs in the hyaline membrane of the first an-

tennae is often exceedingly difficult to ascertain with cer-

tainty, and the remaining characters are variable and difficult

to estimate. The so-called hairs iu the membrane are, I

believe, not hairs, but a striation due to a wrinkling of the

membrane,

(34) Cyclops prasinus, Fischer.

Zoological Gardens at Cairo.

(35) Cyclops phaleratus, Koch.

One specimen only was found in the Zoological Gardens,
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EXPLANATION OF PLATE H.

Fig. 1. Moina dubia, Pilchard. Female from the Blue Nile, X 100,

Fig. 2. Ditto. First antenna of male, X 260.

Fig. 3. Moina salinarum, Guruey. Postabdomen of female, X 190.

Fig. 4. Ditto. Head of male from below, x 150.

Fig. 5. Alona rectangula. Part of postabdomen of female, X 1050.

Fig. 6. Chydorua sp. ? Postabdomen, X 260.

V.

—

New Species of Heterocera from Costa Rica.—IV.

By W. SCHAUS, F.Z.S.

Eriopyga duruscula, sp, n.

^ . Head, collar, thorax, and fore winors light brown tinged

with lilacine. Abdomen fuscous, the last segment and sub-

dorsal tufts brown ; anal hairs yellowish. Fore wings thinly

irrorated with black ; a fine black anteniedial shade, incurved

in cell, outcurved below cell; orbicular and reniform very

large, outlined in buff; the postraedial fine, black, indistinct,

slightly incurved below reniform, followed on veins by black

and greyish irrorations ; a subterminal straight buff line; the

veins terminally irrorated with black and greyish ; base of

fringe finely buff. Hind wings thinly scaled, fuscous grey
;

the fringe Inteous.

Expanse 31 mm.
Hob. Volcano Poas.

Belongs to the group of E. purpurigera, Gn.

Ann. & Mag. V. Hist. Ser. 8. Vol. vii. 3
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Eriopyga rubicundula., sp. n.

Basal half of antennaj white. Head, collar, and thorax

olive-brown. Abdomen abo\«li grey, tinged with roseate

posteriorly ; anal hairs ochreous brown ; underneath tinged

with roseate. Fore wings oli-ve-brown tinged with red ; the

costa and inner margin finely roseate ; a small red spot at

base of cell ; an antemedial red spot below cell, with faint

traces of a line to inner margin ; a medial red line across

cell obliquely to vein 3, angled and inwardly oblique to inner

margin ; reniform large, outlined by a fine red line, and with

a small fuscous spot posteriorly ; a geminate fine red outer

line, angled at vein 7, then nearly straight to inner margin,

filled in with a pale shade ; subterminal reddish scales on

veins ; marginal red scaling, interrupted by black and white

irrorations on veins ; fringe tipped with roseate. Hind
wings fuscous grey tinged with brown ; the fringe roseate.

"Wings below roseate ; the disk of fore wings fuscous; a few

long hairs in cell.

Expanse 29 mm.
Hab. Juan Vinas.

Ei'iopyga evanida, sp. n.

?. Palpi laterally brown, tipped with whitish; third

segment light brown. Head and front of collar whitish bufi";

collar behind and thorax brownish buff. Abdomen grey,

with fuscous hairs and irrorations. Fore wings light

brownish buff; a basal and an antemedial fine black line; the

orbicular and reniform creamy buff, the latter crossed by a

faint brown shade ; the postmedial fine, black, deeply lunular

between veins, punctiforra on veins ; a very faint paler sub-

terminal shade ; a terminal dark line at tornus. Hind wings
fuscous grey.

Expanse 29 mm.
Hab. Volcano Poas.

Eriopyga volcania^ sp. n.

? . Head, collar, and thorax dark brown. Abdomen
fuscous brown ; sublateral whitish tufts at base. Fore wings
dark silky brown tinged with steel-grey, the outer margin
with bronze; some duller dark brown shadings on base of

costa ; the lines fine, very dark brown, the antemedial pro-
jecting outwardly on submedian fold, the postmedial lunular;

orbicular and reniform outlined in very dark brown, the latter

shaded with bronze within; a fine, dark, subterminal wavy
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line] fringe bronze. Hind wings silky brownish grey; a

dark shade on discocellular ; fringe outwardly white.

Expanse 36 ram.

Hah. Volcano Turrialba.

Eriopyga turrialba, sp. n.

c^. Head, collar, and thorax lilacine brown. Abdomen
fuscous above, roseate brown underneath. Fore wings lila-

cine brown, darkest in cell ; median vein from basal line buff;

a deeply dentate buff basal line, partly edged with black

;

antemedial outwardly oblique on costa, buff, edged with
black, fine, black, single in cell, below cell fine, black, inter-

woven with a light brown line; orbicular large, irregularly

triangulate, a linear buff line finely edged with black; reni-

form large, whitish, somewhat lutiular, finely edged with
black, inwardly crossed by a fine dark line, and with a dark
spot posteriorly

;
above reniforra on costa an inwardly oblique

buff line edged with black; postmedial fine, black, indistinct,

followed by geminate dark spots on veins separated by
whitish spots ; veins terminally irrorated with fuscous and
grey ; a terminal black line, interrupted by whitish points at

tips of veins. Hind wings fuscous brown ; the fringe roseate

brown. Fore wings below with long downturned roseate

brown hairs; a curved postmedial space with similar fuscous

hairs ; buff upturned hairs along submedian. Hind wings

:

the costal half to short postmedial dark line with downturned
roseate brown hairs ; a dark spot on discocellular; inner half

of wing fuscous grey, apical area roseate brown with dark
irrorations.

Expanse SO mm.
Hab. Volcano Turrialba, 5800 feet.

This species belongs to the group of E. lodebar, Druce,

Eriopyga renalba, sp. n.

Palpi brown, fringed with white in front. Head, collar,

and thorax brown, the latter faintly tinged with violaceous.

Abdomen above black ; anal hairs light brown. Fore wings
silky brown, the veins tinged with fuscous grey ; buff

mottlings at base; the antemedial hardly perceptible, darker,

geminate on costa and inner margin, separated on costa by a
buff shade; a white point edged with black as orbicular;

reniforra large, white, outwardly oblique frora subcostal, con-

taining sorae brownish scales ; a medial broad darker shade

;

a buff streak on costa above reniforra
;
postmedial very indis-

tinct, lunular, with dark points on veins ; subterminal dark
3*
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velvety spotg, outwardly shaded with a few whitish scales;

terminal whitish points at ends of veins. Hind wings silky

brown, tinged with fuscous on inner margin ;
fringe whitish,

tinged with roseate brown. The hind wings below are

covered with downturned liairs, the costal half roseate brown
;

a black spot on discocel hilar ; a faint subterminal line below

costa.

Expanse 33 mm.
Hab. Poas, Juan Vinas.

Near E.jlammans, Dogn.

Eriopyga cachia, sp. n.

^ . Head, collar, and thorax light brown ; a brown-black

spot on middle of collar. Abdomen light greyish fuscous

above. Fore wings light brown, shaded with grey beyond

postmedial ; lines fine, black, geminate, filled in with faintly

lighter brown, the basal line wavy ; the antemedial slightly

outcurved, preceded by a small black spot on submedian ; a

medial wavy black shade; the postmedial oblique from costa

to vein 6, then nearly straight, followed by geminate black

spots on veins from 6 to submedian, and with some white

scales ; subterminal also geminate, incurved on costal margin

and parallel with postmedial; a terminal lighter brown

lunular line, enclosing small black spots between the veins.

Hind wings greyish fuscous ; a darker terminal line ; fringe

light brown. Wings below whitish buff ; a dark postmedial

line ; the costal margins roseate brown, with darker irrora-

tions ; the discal area of fore wings shaded with fuscous, and

with long downturned hairs in cell ; a dark discal point on

hind wings.

Expanse 32 mm.
Hab. Cachi.

Kear E. itifirma, Gn.

Eriopyga poasina, sp. n.

Palpi brown, outwardly fuscous. Head light brown,

collar and thorax slightly darker brown. Abdomen fuscous

brown ; anal hairs light reddish brown. Fore wings glossy

fuscoua brown, the lines broad, buff-brown ; the antemedial

nearly straight ; the postmedial faintly oblique from costa to

vein 6, straight to vein '6, slightly incurved to submedian,

and inbeut below it; the orbicular a small black spot; reni-

form nearly quadrate, buff-brown, edged with black and
containing some black scales; the subterminal fine, wavy.
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paler, barelj perceptible on costa only. Hind wings fuscous,

tinged with brown ; the fringe slightly roseate. Fore wings
below with long hairs in cell and postmedially. Hind wings
roseate brown ; a black spot on discocellular; a postmedial
fuscous line ; outer margin shaded with fuscous.

Expanse 33 millim.

Hah. Volcano Poas.

Near E. pyropis, H.

Eriopyga cartagensis, sp. n.

Palpi black, buff-brown above. Head and collar buff
mottled with brown. Thorax brown. Abdomen greyish,
irrorated with black and with transverse dark lines; anal
hairs reddish buff. Fore wings i brown; a brown-black
velvety basal line^ thicker and geminate on costa, and followed
by a large spot below cell, with a line projecting anteriorly

towards antemedial ; the antemedial similar, almost obso-
lescent in cell, geminate on costa and below cell, outset
below submedian ; the orbicular and reniform equally large,

dark brown, laterally edged with velvety-black lines, both
oblique towards middle of wing and connected posteriorly by
a broad velvety-black band ; outer half of costa spotted with
dark brown and roseate buff; postmedial fine, geminate,
darker brown but indistinct, followed on vein 6 to submedian
by geminate velvety spots ; the subterminal similar, the outer
line thicker between 5 and 6 and 6 and 7 ; terminal dark
spots between the veins. Hind wings whitish, the veins and
outer margin shaded with fuscous; a dark streak on disco-

cellular ; fringe roseate, crossed by a greyish line. Fore wings
below with downturned hairs in and below cell, which are
yellowish white below cell. Hind wings whitish irrorated

with brown, the costal margin broadly tinged with roseate

brown ; a black spot on discocellular ; a postmedial dark
line, obsolescent on inner margin.

Expanse 30 mm.
Hah. Cartago, Sixola.

Near E. goniostigma, Schs.

Eriopyga ltni07iis, sp. n.

. $ . Head and thorax brown. Abdomen fuscous brown,

the anal hairs slightly reddish brown. Fore wings brown
;

a faint basal line buff, edged with black across costa and cell,

followed by a whitish point on subcostal ; a fine black ante-

medial line at a third from base, geminate on costa, followed

by two whitish points below subcostal ; a medial fuscous
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shaJe, outTvavdly angled below reniform, wliicli is larore^

constricted, finely outlined with white, and contains a whitish

line ; the postinedial line finely lunular, black, followed by
geminate dark points on veins ; an irregular series of sub-

terminal small whitish spots inwardly shaded with blacky

terminating in a larger spot at tornus; a terminal pale line

inwardly edged with black and thickened at end o£ veins.

Hind wings fuscous brown, palest at base ; a terminal dark

line.

Expanse 44 mm,
Uab. Juan Vinas.

Allied to E. moniUs, Gn., but easily distinguished by the

darker hind wings and the reniform.

Callierges tropiealts, sp. n.

Head brown, crossed by dark brown lines ; collar greyy

bordered with light brown in front, with dark brown behind,

and crossed by three fine brown shades. Thorax brown ; a

broad whitish streak on patagia. Abdomen pale reddish

brown; black and grey subdorsal tufts on first four segments.

Fore wings : the costal margin grey, crossed by dark lines ;

base of cell, median vein between cell and fold to vein 2,

below fold, and on inner margin antemedially buff, shaded

with light brown ; base of submedial fold whitish bufJ, and a

similar streak near base of inner margin, followed by a black

streak beneath it; pale streaks in and below cell from vein 2

to reniform ; the cell anteriorly and reniform space shaded

with greyish buff ; a reddish-brown line on discocellular ; a

brown streak below fold from base to a dark brown shade,

which follows the buff area ; the postmedial area light grey,

incurved to inner margin, and crossed by a row of dark

points on veins ; some whitish subterminal streaks between

the veins, followed by dark brown streaks on margin

;

between veins 4 and 5 the brown streak extends from reni-

form ; the shortest streak terminal, between 3 and 4 ; a

brown area at tornus, streaked with dark brown and white y

fjinge crenulate brown, with white spots at ends of veins.

Hind wings white on basal half, the outer half fuscous ;

veins 2, 3, 4, and 6 with blackish streaks ; fringe brown,
tipped with white.

Expanse 35 mm.
Ilab. Juan Vinas.

Speocropia grandimacula, sp. n.

5 . Head, collar, and thorax brown irrorated with black.



Heterocera frovi Custa Rica^ 39

Abdomen above fuscous ; subdorsal brown tufts on segiuents

2—1. Fore wings brown irrorated with black, the veins dark

greyisli ; a fine antemedial velvety-black line ; the medial

area below submedian fold velvety black-brown, surmounted
by a small dark spot near antemedial line; the postmedial

iiue, black, outcurved around cell, outwardly finely edged
with light brown, and at submedian with white ; a sub-

terminal dark velvety spot between veins 4 and 5, and a

much smaller spot above 5 ; submarginal white scales on
veins; terminal white points on veins; fringe fuscous and
brown, cut by light brown shades at veins. Hind wings
brown ; a dark postmedial line, followed above anal angle

by buff and dark lines ; a terminal lunular dark line inwardly
edged with buff.

Expanse 46 mm.
Hub. Juan Vinas.

Allied to S. cenyi-a, Druce.

Cropia philosopha, sp. n.

(J . Head, collar, and thorax dark purplish brown. Abdo-
men brown, with reddish-brown dorsal tufts on four basal

segments, and a dark round patch on last segment, not always
present. Fore wings dark brown ; a geminate antemedial

lilacine white line, curved from costa to submedian, and
again below it, closely followed by a third similar line from
subcostal, and a darker brown space between cell and sub-

median ; orbicular large, faintly edged on either side with

lilacine and containing a similar streak ; reniform large, light

brown, inwardly edged with lilacine white, outwardly by the

blackish-brown postmedial shade, which is wavy to inner

margin ; a geminate, subterminal, lilacine white, wavy line,

followed by an irregular lilacine marginal shade; the veins

partly streaked with whitish ; terminal white points on veins.

Hind wings brown ; a fine darker postmedial line and vague
subterminal shade ; a dark grey spot at anal angle between
two white lines. Underneath the fore wings are brown, the

inner margin and hind wings whitish buff; broken ante-

medial and postmedial lines and an indistinct subterminal

shade ; a brown spot on discocellular of hind wings ; a patch

of light brown rough scales on fore wings before discocellular.

Expanse 55 mm.
Bab, Tuis.

Allied to C. phila, Druce, but much larger and with
entirely brown hind wings.
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Cropia submarginalis, sp. n.

($ . Head, collar, tliorax, and fore wings grey-black, the

veins velvety black. Abdomen fuscous ; subdorsal dark

brown tufts. Fore wings : a basal curved line, geminate,

followed by another dull black, fine, and indistinct shade ; the

antemedial slightly outcurved between the veins, connected

•with postmedial by a line curved upwards towards cell, then

down to postmedial ; orbicular space large, containing some

white scales, and limited except along subcostal by a finer

velvety line, partly edged with white scales ; the medial line

outcurved, touching reniform, and crossed in cell by an

inwardly oblique line surmounted by a heavier streak on

costa, outbent below submedian fold; the reniform dull grey

irrorated with white ; the postmedial obliquely wavy to

vein 4, then incurved wavy to inner margin, followed by a

whitish shade ; subterminal ochreous-brown shadings, crossing

a dark streak between 4 and 5 and one on submedian fold ; a

terminal dark line and white points at tips of veins ; fringe

brown-black. Hind wings dark brown ; a postmedial black

line, followed by white scales; a dark spot and submarginal

white scales at anal angle ; a terminal whitish line below

apex. Fore wings below silky brown, the inner margin

white ; a dark medial spot on costa and line across cell ; a

postmedial line, heaviest on costa and below submedian fold.

Hind wings below wdiite tinged with brown ; an antemedial

line, heaviest on costa, a spot on discocellular ; a dentate

postmedial line, heaviest on inner margin ; faint subterminal

spots.

Expanse 43 ram.

llab. Juan Vinas, Tuis.

Hetei-ochroma viridij^icta, sp. n.

Palpi pale reddish brown, dark brown laterally. Head
lilacine brown ; dark brown spots on vertex. Collar dark
lilacine grey and light reddish brown. Thorax dark viola-

ceous brown, streaked with green. Abdomen lilacine brown
and grey, reddish brnvvn subdorsally. Fore wings black-
brown; the costa and inner margin finely reddish; a dentate
basal green line ; the antemedial black, irregularly outcurved
and inbent on inner margin, broadly shaded with green,
followed on submedian fold by a white spot and in cell by
a reddish-brown shade extending along median towards
reniform, and followed by a dark spot edged on either side

by a fine green line; the reniform irregular^ reddish brown.
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inwaidly edged by a dark line, and outwardly crossed -by a

similar line and some green scales; the postmedial blackish,

lunular, dentate, only slightly outcurved, and outwardly sliaded

with green ; veins 2, 3, and 5 on postmedial space edged witii

roseate brown to subterminal line, which is white, indentate

just above submedian, spotted with roseate brown on veins;
outer margin with a broad green shade, interrupted by the
veins, which are brown irrorated with lilacine, and incurved
between the veins, leaving terminal brown spots; fringe

roseate brown at base, tipped with dark brown. Hind wings
fuscous brown, tinged with roseate ; the fringe roseate.

Expanse 53 mm.
Hah. Tuis, Juan Vinas.

Ileterochroma exuiidata, sp. n.

^ . Head and collar mottled buff-grey and dark brown,
the collar shaded posteriorly with green. Thorax mottled
brown and green. Abdomen grey-brown, with pale sub-
dorsal tufts. Fore wings brown

;
patches at base below cell

to antemedial, the orbicular and a spot below it, also large
subterminal patches, obsolescent between veins 3 and 4, very
dark brown, partly edged with black ; the antemedial and
postmedial line fine, wavy, black, broadly shaded with green

;

a green basal line and green mottlings along costa; the
orbicular, reniform, and spot below orbicular partly edged
with white ; the subterminal patches outwardly edged by a
wavy white line, lunular on costa, which immediately distin-

guishes this species from IJ. beryllus, Gn. ; the subterminal
space between 3 and 4 light brown ; the outer margin pale
olivaceous brown, with irregular dark terminal spots between
the veins inwardly shaded with buff, which extends on to
fringe at veins; the veins outwardly speckled black and
white. Hind wings fuscous brown, palest at base, but not
white as in H. beryllus ; a darker postmedial and terminal
line.

Expanse, ^ 39, $ 42 mm.
Hab. Juan Vinas.

Eeterocliroma h'gata, sp. n.

Head, collar, and thorax brown, mottled with buff. Abdo-
men buff, shaded with light brown. Fore wings brown,
mottled with lighter brown and buff, darker brown before
and beyond reniform; antemedial, medial, and postmedial
light brown lines on costa, edged with dark brown ; veins
irrorated with grey and light brown ; some black-brown at
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base below cell ; the medial oblique towards reniform, inset

in cell, suffusing with vague orbicular shade, and lunular to

inner margin, light brown, edged with dark brown ; reni-

forni large, somewhat lunular, edged with light brown ante-

riorly, witii white posteriorly ; the postmedial on costa only
;

an outer line at three-fourths from base, inwardly oblique
from costa to subinedian fold, then outbent, light brown,
edged with darker brown, and intercepted by the veins ; a
subterminal white shade outcurved from 6 to 3, again between
3 and 2, and then wavy to tornus ; an interrupted marginal
white line, edged on either side with dark brown, more
broadly on inner side between veins 5 and 8 ; the inner dark
shadings are also inwardly edged by buff-brown ; fringe

dark brown, tipped with light brown and intercepted by bufF-

brown at veins. Hind wings brown^ shaded with buff at

base and terminally ; dark, fine, terminal lines at ends of

veins
J

fringe pale buff.

Expanse 53 mm.
Hah. Juan Vinas.

Phvphena multilinea, sp. n.

Palpi, head, collar, and thorax light brown. Abdomen
dorsal ly light brown on two basal segments^ otherwise fus-

cous ; underneath whitish grey. Fore wings light brown,
tiie outer margin broadly ^^hitish, crossed by nearly straight

darker brown lines from subcostal to inner margin ; two
basal, three antemedial, and three postmedial lines, the latter

followed by a less distinct and somewhat broken sabterminal

shade ; a broad darker brown medial shade from below cell,

above it a short streak and the reniform, which is large,

dark, and contains a light brown streak ; a submarginal grey

shade, outwardly edged by a w^hite line, slightly incurved

from apex to vein 4, and followed by dark brown ; fringe

light brown, divided by a dark line. Hind wings fuscous

brown ; the fringe white, with a few dark scales. Under-
neath the fore wings are dark brown, the outer and inner

margins white, the costal margin buff; the hind wings white,

thinly irrorated with brown, and traces of a postmedial line.

Expanse 30 mm.
Hab. Bixola.

Phuphena zelotypa, sp. n.

Body brown above, underneath reddish brown. Fore
wings brown, tinged with lilacine ; a light brown basal line,

somewhat oblique inwardly from costa ; the antemedial line
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light brown, outwardly edged with reddish brown, inwardly

oblique on costa, then nearly straight to inner margin ; spots

indistinct, indicated by pale lines ; the postmedial sliglitly

outcurved around cell, preceded by a vague fuscous shade,

light brown, inwardly edged with reddish brown ; a sub-

terminal straight pale line from costa near apex to tornus,

outwardly shaded with dark brown; a geminate pale mar-
ginal line from apex, angled between veins 5 and 6, leaving

a dark brown terminal spot between vein 5 and apex, and
small spots below vein 5. Hind wings dark broAvn, the

fringe paler.

Expanse 23 mm.
Uab. Juan Vinas, Guapiles.

Chytonix elegans, sp. n.

Head, collar, and thorax light green, the patagia mottled

with white. Abdomen whitish, irrorated posteriorly with
black. Fore wings pale green ; lines broad, white ; a curved
basal line, inwardly shaded with black scales below cell ; the

antemedial outcurved ; the postmedial twice slightly curved,
inwardly shaded with black scales, forming a spot on costa;

a black medial shade across costal margin ; a black oblique

shade below cell connecting the antemedial and postmedial
lines ; orbicular round, black, edged with buff ; reniform
space white, crossed by a black spot ; a white shade on costa

at apex; a fine, lunular, subterminal buff line, preceded by
reddish-brown shading and followed by fuscous-grey shades

;

large terminal black spots between the veins ; fringe oliva-

ceous, with paler streaks at veins. Hind wings whitish at

base, otiierwise fuscous ; a dark spot on discocellular ; fringe

olivaceous, with darker shadings.

Expanse 19 mm.
Hah. Juan Vinas.

Monocles medioclara, sp. n.

Palpi outwardly brown, inwardly grey. Head grey
irrorated with brown. Collar dark brown on anterior half,

whitish grey behind. Thorax whitish grey, the patagia
dorsally fringed with black. Abdomen pale greyish brown.
Fore wings : the basal third obliquely to middle of inner
margin and the postmedial space broadly greyish brown ; the
medial space whitish grey ; a geminate curved brown basal

line, indistinct; the antemedial wavily oblique, geminate,
partly filled in with white ; orbicular round, grey, broadly
edged with white and beyond by a fine black line ; reniform
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similar, large, oval, slig-litly oblique, crossed by a grey-brown

shade ; a blackish streak at base of inner margin, surmounted

by an outwardly oblique dark shade ; a dark brown spot

medially on costa ; a geminate dark line from reniform to

inner margin, filled in with white; a fine postmedial brown

line oblique from costa, angled at vein 6, then nearly straight

to inner margin ; above angle of postmedial a black-brown

shade to costa, and beyond it from 3 to 6 some velvety spots,

the longest between 4 and 5 ; a subterminal whitish shade
;

the outer margin darker grey ; a terminal brown line ; fringe

grey^ spotted with fuscous at veins. Hind wings white ; the

costal margin and apex fuscous, narrowing towards anal

angle ; a dark spot on discocellular.

Expanse, <? 28 mm.
The female has the medial space irrorated with dark grey

;

the postmedial line of hind wings below showing above, and

the wings more broadly shaded with fuscous.

Expanse 33 mm.
Hah. Cachi, Juan Vinas. •

Allied to M. niveiplaga, Schs.

Ogdoconta pulverulenta, sp. n»

Head, collar, thorax, and fore wings lilacine brown, thickly

irrorated with lilacine. Abdomen and hind wings fuscous

brown. Fore wings : the lines dark brown, only faintly

indicated on costal margin ; the veins dark brown from ante-

medial to subterminal line ; the anteniedial nearly straight

;

the orbicular round, linear ; an oval linear spot below orbi-

cular ; the reniform space large, inwardly limited by a brown
line, outwardly by the postmedial ; the veins on reniform

space not dark ; tlie subterminal heavily marked, curved

below costa and parallel to postmedial, followed by a brown
shade outwardly dentate on veins, with clusters of lilacine

scales between them ; a terminal dark line, inwardly shaded

with lilacine.

Expanse 30 mm.
Hab. Juan Vinas.

Allied to 0. cymographa, Hmpsn.

Ogdoconta pulvilinea, sp. n.

Head, collar, and thorax brown, irrorated with lilacine.

Abdomen greyish. Fore wings silky grey-brown, irrorated

with lilacine on costa and near the lines, which consist of

lilacine scales and are very fine ; the basal line outwardly
oblique from costa* the autemedial lunular, straight; the
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orbicular linear ; the reniform consisting of two wavy lines,

the outer one following the postmedial closely to inner

margin ; the postmedial straight from subcostal to vein 3,

then incurved ; the lilacine scales beyond postmedial almost

forming anotlier line ; a subterminal wavy line 5 a marginal

white line ; lilacine streaks on fringe at ends of veins. Hind
wings silky grey, shaded with fuscous ; the fringe white.

Expanse 22 mm.
Hab. Avangarez.

Emarginea anna, sp. n.

Head white. Antennsa black, the basal joint white.

Collar and thorax black, slightly irrorated with pale reddish

brown; metathorax pale reddish brown. Abdomen above
fuscous black, laterally, underneath, and anal hairs creamy
buff. Fore wings : the base pale reddish brown, broadest on
inner margin, with outwardly a few black scales on costa,

inner margin, and at fold ; some black scales at base chiefly

near median and a black line on costa ; medial space white,

with a triangular patch of black scales on costa ; a broad
blackish postmedial shade curved over end of cell and con-

tinuing straight to inner margin as a finer line ; the outer

margin pale reddish brown ; fringe black at apex, middle,

and at tornus ; a small white spot on costa beyond post-

medial. Hind wings white.

Expanse 19 mm.
Hab. Sixola.

Allied to £". comhusta, Wlk., but quite distinct.

BryoJynxnia j^oasi'a, sp. n.

? . Palpi, head, and thorax black, irrorated with white ; a
white line on frons and vertex. Abdomen whitish, irrorated

with black. Fore wings white ; the base above submedian
broadly blackish, especially anteriorly ; the orbicular con-
sisting of a black point within a black annular line and some
black scales below it ; a few black scales on inner margin
antemedially ; the reniform large, outlined in black scales

and crossed by a blackish shade from costa to inner margin,
rather broader and outcurved below cell ; the postmedial tine,

black, oblique from co ta to vein 6, then straight and inden-

tate on submedian fold, preceded by a large blackish spot

above vein 4 and followed by black above vein 6 to costa

;

the outer margin dirty white, shaded with grey except at

apex and crossed by a whitish subterminal shade. Fringe
mottled white and black. Hind wings white, the outer
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margin suffiiseJ with fuscous ; a fuscous spot on disco-
cellular; a faint postmedial line.

Expanse 31 mm.
[Lib. Volcano Poas.
Allied to B. atriceps, H.

Bryolymnia marginata, sp. n.

Palpi black-brown, the last joint white, with a dark spot in
front. Head white. Collar white, shaded anteriorly with
brown. Thorax brown; raetathorax silvery white. Abdo-
men dark brown. Fore wings : the base black, indentate on
subcostal and dentate below cell ; the medial space silvery
white, with a small black spot on costa ; the outer portion of
wing dark silky brown, shaded with black towards apex and
inwardly obliquely curved from costa to vein 2, then out-
wardly oblique and sinuous to inner margin ; four costal

white points near apex ; fringe white except at tornus and
vein 4. Hind wings fuscous brown.

Expanse 22 mm.
Hab. Tuis.

Calyynniodes conjisa^ sp. n.

Palpi and head brown ; collar brown, shaded with dark
grey; some metallic steel-grey scales posteriorly. Thorax
blackish, metathoracic tufi reddish brown. Abdomen greyish
brown. Fore w^ings light brown, shaded with darker brown
and grey, and with buff medially on costa ; the base broadly

suffused with black except below submedian, limited by the

antemedial line, which is velvety brown-black, straight from
costa, forming a lunule below cell and below submedian ; the

orbicular large, round, mottled with buff, circled by a fine

brownish line, and containing a faint dark point ; a medial
dark shade, oblique to reniform, then straight to inner mar-
gin ; the reniform large, indistinct, partly edged with white,

followed by a velvety brown-black spot which fills in the

angle produced by the dark velvety postmedial, which is

wavily oblique from a dark costal spot, curved between 6
and 5, and is then nearly straight to inner margin, but inter-

rupted by the veins ; the postmedial is followed by a greyish

shade, mottled with white below vein 3, and outwardly

limited on costa by a short, curved, black subterrainal line
;

a brown terminal line interrupted by whitish points at tips of

veins. Hind wings fuscous, palest at base, showing the dark

discal spot of underside. Underneath white ; fore wings with

a fuscous shade from middle of cell to outer margin ; a medial
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dark spot on costa and a faint postmedial and subterminal

line ; hind wings with the postmedial heavily marked,

lunular, and interrupted by the veins, also a large dark spot

on discocellular ; the outer margin shaded with fuscous, on

which there is a straight subterminal line.

Expanse 31 mm.
Hab. Juan Vinas, Carillo.

Basilodes aurata, sp. n.

? . Head and thorax light brown ; the basal joint of

antennae white. Abdomen light silky brown; some whitish

hairs on basal segment. Fore wings golden, thickly irrorated

with brown, the two lines very tine, darker brown; tiie ante-

medial oblique from costa to below orbicular, angled and
inwardly oblique to submedian, where it is faintly angled

again; the spots somewhat greyish, finely circled with
brown, tiie orbicular and reniform the same size, but the

latter surmounted by another slightly smaller spot ; the post-

medial oblique from costa, angled between 7 and ti, inwardly
oblique and slightly sinuous ; the veins finely streaked with
broAvn. Hind wings golden fuscous; the cilia tipped with

white.

Expanse 35 mm.
Hab. San Jose.

Chalcoesia gloria, sp. n.

? . Head, collar, and thorax light brown, faintly suffused
with purplish ; metathoracic tuft reddish brown. Abdomen
light brown. Fore wings: the basal third purple-grey,
overlaid basally on costa, in and below cell with buff scales

streaked with brown, and limited by a dark brown line,

inwardly shaded witii reddish brown, very slightly curved
from costa to inner margin ; the dark outer line inwardly
oblique from costa to near vein 5, then outwardly oblique and
curved between vein 3 and fold ; the medial space dark
greyish near antemedial line, tinged with olive-green on
costa, fading to whitish before postmedial, the inner margin
lighter grey, and a large bright roseate patch in curve of
postmedial ; the outer margin olive-green, becoming paler
terminally. Hind wings fuscous brown ; the fringe luteous.

Expanse 33 mm.
Hab. Sixola.

Chalcoesia patricia, sp. n.

cJ. Head, collar, and thorax brown; the metathoracic tuft
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reddish brown. Abdomen above fuscous grey, tinged with

brown subdorsal ly. Fore wings : the basal third dark

purplish grey, limited by a curved dark brown line, and
overlaid with buff and light brown scales on base of costa,

cell, and just below cell ; medially the costal and inner

margin olive-grey, otherwise olive-yellow ; a faint outer line,

oblique from costa to vein 6, then rounded and incurved to

inner margin ; the outer margin pale roseate brown, irro-

rated with white ; the costa apically olive-brown. Hind
wings fuscous brown, the veins darker ; cilia yellowish buff.

Expanse 29 mm.
I/ab. Sixola.

Bagisara pacijica, sp. n.

(J. Body and fore wings greyish buff, faintly tinged with

brown. Fore wings somewhat glossy, the lines paler ; a

medial line slightly outcurved on subcostal, incurved below
it to inner margin close to postmedial, which is outcurved

beyond cell, then inwardly oblique, but very slightly so, to

inner margin ; the subterminal outcurved on costa, then

straight to tornus ; terminal black points on either side of

vein 3 ; a faint darker shade on discocellular. Hind wings
yellowish buff.

Expanse 31 mm.
Nab. Avangarez Mines.

Bagisara avangareza, sp. n.

? . Palpi dark buff. Head and collar creamy white.

Thorax and abdomen buff. Fore wings yellowish buff,

tinged with lilacine brown on inner margin and outer margin
from vein 6 to tornus ; the lines fine, slightly wavy, brown

;

the antemedial barely curved on costa, preceded by a vague
fine brownish shade below cell ; the postmedial slightly out-

curved beyond cell and closely followed by a fine dark shade

and a few dark irrorations ; the subterminal fine, slightly

outcurved ; the outer margin termiiuiUy darker brown
;

fringe dark violaceous. Hind wings whitish at base, shading
to ochreous on outer margin.

Ex))anse 29 mm.
IJab. Avangarez Mines.

Bagisara albicosta, sp. n.

($ . Palpi buff, with dark irrorations. Head and thorax

brownish buff. Collar whitish. Abdomen brownish buff
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above, luteous underneath. Fore wings pale cupreous

brown, the costa and lines white ; the inner margin shaded

with buff, broadly before subterminal line; a faint oblique

basal line ; the antemedial oblique from costa to submedian

beyond middle ; a white streak on discocellular; the post-

medial sligiitly incurved, not reaching inner margin; the

subterminal slightly oblique inwardly from costa to vein 5,

then outbent to tornus ; the outer margin rich cupreous

brown ; a terminal row of black points. Hind wings

yellowish buff, with long wedge-shaped iridescent marks at

ends of veins.

Expanse 39 mm.
Hah. Avaugarez Mines,

Pcectes curvilinea, sp. n.

cJ . Palpi brown laterally, white in front. Head olive-

brown, spotted with black. Collar buff, shaded in front with

©live, posteriorly tipped with white. Thorax and base of

abdomen black and brown ; abdomen otherwise grey above,

the last two segments and underneath light reddish brown.

Fore wings : the costal margin light brown at base, tinged

with olive outwardly; a white spot at apex; abroad buff

patch at base below cell ; a black streak on base of submedian,

outwardly bifurcating; the lower streak curving to inner

margin, the upper streak ascending on antemedial, which is

light brown, geminate, wurved from submedian to subcostal

;

a steel-grey spot at base of inner margin ; medial space grey,

shaded with brown and olive on inner margin, extending

beyond cell towards apex ; a fine medial and postmedial line

crossing this grey portion ; orbicular small, light brown
edged with grey ; the reniform large, diffuse, light brown

;

from outer margin below white apical spot a velvety black-

brown line, incurved to inner margin at three-fourths from
base, preceded in part by a finer dark line, and followed by
a broad dark grey shade on which are some darker lines, and
a light brown subterminal shade above tornus ; an inter-

rupted dark brown marginal line ; fringe brown and fuscous.

Hind wings fuscous brown, whitish hyaline at base, below
cell, and in interspaces close to cell ; the inner margin grey,

crossed by three black lines; fringe grey and fuscous.

Expanse 25 mm.
Jdab. Juan Vinas.

Charadra nitens, sp. n.

S . Palpi dark brown laterally, whitish in front, the third

Amu cfc Mag. N. Hist. Ser. 8. Vol. vii. 4
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segment buff. Head mottled grey and brown. Collar light

brown in front, then a black-brown transverse line, and

whitish behind. Thorax wjiitish grey; some fine transverse

black lines posteriorly. Abdomen brown-grey ; tlie sub-

dorsal tufts mottled grey and whitish. Fore wings silky

grey, shaded with light brown, especially on outer margin
;

a bladi basal line ; an antemedial and a medial black line,

connected by a dark streak on fold below cell ; a darker grey

shade in cell and on costa before antemedial ; the medial

space shaded with brown ; the medial line inwardly geminate

on costa and cell, preceded and followed by a duller brown

spot ; the postmedial space broadly whitish above vein 4,

crossed by a fine brown line shaded with white below vein 3

to inner margin ; a subterminal dark shade oblique from

costa to vein 6, then inset and paler to vein 2, below which

it is again darker ; dark terminal streaks on veins and a

terminal blackish line intercepted by veins; fringe grey-

white. Hind wings fuscous grey, the veins darker ; a

terminal dark line.

Expanse 39 mm.
Hab. Juan Vinas.

The female is more uniformly grey, the orbicular better

defined.

Expanse 44 mm.

Plusia limata, s(|). n.

Head, eoUai', and thorax olivaceous brown, the collar and

patagia tipped with lilacine. Abdomen buflf-grey, darker

subdorsal tufts at base. Fore wings lilacine, thinly irrorated

with olive-brown, and with similar shadings at base and on

costa ; the medial space, below cell and silver mark, metallic

brown ; a lilacine basal line ; the antemedial fine, brown,

outwardly edged with lilacine, and white below cell ; orbicu-

lar annular, finely edged with olive-brown and anteriorly

irrorated with brown ; the reniform consisting of a dark

shade, inwardly limited by a lilacine line edged with brown,

and outwardly containing an indistinct curved silvery line;

below cell and orbicular a silvery line along vein 2, abruptly

bent back and curving to median, the sharp point thus pro-

duced filled with silver, and leaving a small triangular lila-

cine space between vein 2 and median ; the postmedial fine,

dark brown, slightly incurved below vein 5 and outwardly

shaded with clear lilacine ; a broad subterminal bronze shade

outwardly limited from above vein 3 to apex by a straight
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brown line; a fine terminal dark line. Hind wings grey-

brown, tiie veins darker ; some whitish shades in cell and
just beyond.

Expanse 39 mm.
Hah. Juan Vinas.

Very closely allied to P . feisthameli^ Gn., but the silver

mark is quite different.

Plusia meretricia, sp. n.

Head and collar brown shaded with roseate, the collar

tipped behind with roseate. Thorax greyish brown, with
darker mottliugs. Abdomen covered with long ochreous-

brown hairs. Fore wings : costal margin olive-brown,

shaded and spotted with roseate buff; base olive-brown,

limited by a straiglit whitish basal line, geminate on costa

;

antemedial space olive-brown above median, roseate below,

with two black points ; the antemedial line geminate on costa,

obsolescent in cell, single below it, white, finely edged with
browm ; cell on medial space tinged with roseate ; the orbi-

cular large, finely outlined in dark brown, and also by a
silver line at submedian ; the reniform large, consisting of a

dark brown shade, crossed by a lilacine shade, and with three

curved silvery lines, two posteriorly and one anteriorly and
outwardly ; medial space below cell metallic bronze; a silvery

V below orbicular and a round silvery spot more outwardly
and well separated from it

;
postmedial fine, dark bronze,

shaded on either side with roseate bu£E, sliglitly incurved

below vein 4; the outer space metallic bronze, with a darker
subterminal shade ; a marginal straight roseate buff shade
from apex to vein 4, becoming broader below vein 4 ; a
terminal brown line. Hind wings silky fuscous brown.

Expanse 42 mm.
Hab. Sixola, El Sitio.

Campometra leucoplaga, sp. n.

? . Head and collar light brown, irrorated with dark
scales. Thorax with a white transverse line posteriorly.

Abdomen fuscous ; a light brown transverse shade on second

segment. Fore wings greyish brown ; a black and white

wavy basal line, a small black spot at base of inner margin
;

a broad white antemedial shade, crossed by an irregular

black line, and extending in cell to a large white patch at

end of cell, which reaches costa and is crossed by a dentate

brown line which joins the postmedial below vein 3 ; the
4*
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postmedial fine, black, starting from a triangular black costal

spot, which is followed by a white space, also crossed by a

dark line ; a broken fine postmedial black line, slightly thicker

in places and forniiag trigonate velvety spots between veins

3 and 5 ; a fuscous shade Ijetween postmedial and subterminal

;

small marginal white spots outwardly shaded with black; a

crenulate dark terminal line ; fringe grey, with white patches

at veins 2 and 5. Hind wings greyish brown ; a white

point at end of cell ; vague antemedial and medial lines ; a

velvety black-brown subterminal line from vein 6 to anal

angle, slightly incurved and terminating in a white spot ;

marginal spots and terminal line as on fore wings. Under-

neath fuscous brown ; the outer margins broadly darker,

medial and postmedial broad dark lines.

Expanse 49 mm.
Hub. Tuis.

Campometra mo'etricia, sp. n.

? . Head and collar mottled light and dark brown.

Thorax grey-brown, irrorated with lilacine and with dark

transverse shades. Abdomen grey ; some dark transverse

shades. Fore wings : the base to antemedial dark brown
irrorated with buff ; a basal black line shaded with white ;

the antemedial wavy, blackish, shaded with green-grey

scales, more heavily black on inner margin ; the medial

space buff, irrorated with dark scales, with a small whitish

space below cell; the orbicular a white point edged finely

with dark brown ; a medial dark line, excurved and indentate

on niedian and subraedian, and with geminate dark shades on
costa and inner margin; an irregular white spot on reniform,

followed by a whitish space to costa and postmedial wiiich

arises from a triangular dark costal spot, is dark brown to

vein 5, and is followed by a greenish-grey shade incurved

below reniform ; a dentate subterminal line ; outer margin
mottled brown and grey, with a terminal whitish spot at

vein 5 ; an interrupted dark marginal line, a terminal crenu-

late line. Hind wings brownish grey, witli vague geminate
medial line ; a fine postmedial line; a more distinct subter-

minal line inwardly shaded with dark grey
; the outer margin

suffused with whitish. Underneath buff; the outer margins
•broadly fuscous ; fine medial and postmedial lines and linear

-marks on discocellular. Sometimes the green-grey shadings

are absent and the medial and postmedial lines are heavily

shaded with dark brown.
Expanse 48 mm.



Ileterocera from Coaia Rica. 53

A male has the space from antemedial to postmedial

wliitish, with the markings ahiiost obsolete except the dark
costal patch.

Easily distinguished from C. leucoplaga, Schs., by the

straighter postmedial line on hind wings.

Campometra anffulata, sp. n.

(J . Palpi, iiead, and collar light brown, the latter edged
with dark brown. Thorax light brown, with dark transverse

shades and whitish irrorations on patagia. Fore wings
brown, with dark streaks between the veins at base and on
postmedial space; the subcostal and median buff from base to

antemedial, which is oblique to subcostal, angled and nearly

straight to submedian, where it is incurved ; the antemedial

line is white or buff, edged with black-brown, partly coalescing

outwardly with an incurved dark medial line which is

geminate ; a third medial dark line from cell outwardly
oblique to inner margin and outwardly shaded with bufF; a

white spot on discoceUular, bifurcating posteriorly and con-

taining a black streak and some buff shadings ; a dentate

postmedial geminate dark line from veins 7 to 3, and a buff line

from its origin to costa at submarginal, which is broad, buff,

edged with black ; a marginal black line interrupted by veins

and preceded by a whitish or buff shade between veins 2 and
5 ; fringe with paler shades at veins 5 and above tornus.

Hind wings brown ; a fine dentate dark postmedial line,

followed by a paler shade ; the submarginal and marginal
lines as on fore wings. Underneath fuscous brown ; dark
spots at end of cells ; a fine medial line and broad postmedial

dark line.

Expanse 50 mm.
Hub. Juan Vinas, Tuis.

Closely allied to G. caminata, Schs., which has the ante-

medial line curved.

Campometra rujlpkta, sp. n.

Head and thorax reddish brown, irrorated with buff; frons

buff; some lilacine scales on patagia. Abdomen fuscous;

dorsal brown tufts ; a black transverse line at base,

followed by a dorsal buff spot. Fore wings : costal

margin black, shaded with brown, crossed by light brown
lines ; a line above renif'orm and origin of postmedial white;
the antemedial also finely white ; base fuscous, shaded with
dark brown ; basal and antemedial lines fine, velvety, the
latter shaded with lighter brown ; orbicular round, blackish

;
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a geminate dark shade from below orbicular straight to inner

margin, followed by a brown shade from subcostal on a paler

ground ; reniform mottled brown and buff, with two white

points below ;
postmedial finely dentate, lunular, inbent at

vein 3 to reniform, shaded with pale buff below it to inner

margin ; outer margin light brown, crossed by irregular

darker shades ; a broad subterminal dark shade from vein 6

to costa and a small spot between 3 and 4 ; a submarginal

interrupted dark line ; a terminal w^avy brown line; terminal

darker streaks on veins 3 and 4. Hind wings : the medial

space light reddish brown ; a fine dark postmedial line ; the

subterminal broader, dark reddish bro^f^n ; the submarginal

line inwardly shaded with buff, especially towards apex.

Underneath silky slate-grey ; a faint darker medial and

postmedial line
;

pale terminal shades at vein 4 ; buff spots

on costa of fore wings.

Expanse 44 mm.
Hah, Juan Vinas, Sixola.

Sofia minor^ sp. n.

Head and thorax mottled reddish brown and grey * frons

buff. Abdomen fuscous brown ; a dark transverse band on

first segment ; some buff subdorsally on second segment.

Wings brown, crossed by darker lines. Fore wings : the

basal half darker brown ; a fine black antemedial line, with

some reddish irrorations; indistinct medial lines; reniform

large, whitish, irrorated and crossed b}' brown lines; the

postmedial fine, dark, only slightly outcurved, inwardly

oblique to vein 2, then dentate, straight to inner margin ;.

a subterminal dentate velvety shade above vein 5, followed

and preceded by fuscous shades ; subterminal reddish shades

from vein 5 to inner margin ; submarginal dark streaks

between the veins ; a wavy terminal line. Hind wings : two
medial finely dentate lines; a fine velvety postmedial line,

followed by another dark line ; the subterminal dark velvety

brown, shaded with reddish outwardly, toothed on disco-

cellular fold ; some fuscous shades near tornus. Hind wings
below whitish, irrorated with brown, three transverse lines,

and a subterminal fuscous shade ; pale streaks shaded with
brown on discocellular of both wings.

Expanse 33 mm.
Hab. Sixola.

Sajia ahscisa, sp. n.

<^ . Head, collar, and thorax dark reddish brown ; the
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frons pale buff. Abdomen dark fuscous grey, with dark
brown subdorsal tufts. Fore wings dark brown, the basal

half almost black, crossed bj a darker, velvety, wavy ante-

medial line and limited by a similar shade > dark steel-grey

shades at base of inner margin, in cell, and beyond ante-

medial in and below cell ; black spots on costa divided by
roseate buff lines, the orbicular small, annular; the reniforin

oatliued in white points and streaks ; the postmedial out-

curved, surmounted by a dark velvety spot on costa, heavily

marked beyond cell,, incurved to below cell well before reni-

form, and very fine to inner margin ; a subterminal velvety

shade near costa; the outer margin broadly shaded with dark
steel-grey, almost black, with a purplish tinge; submargitial

dark spots inwardly shaded with light brown ; a terminal

wavy dark line. Hind wings dark brown, pale at apex ; a
fine postmedial dentate black line, followed by a broad
velvety brown-black shade from below vein 6 to inner margin

;

a large dark lilacine grey space on outer margin between
veins 2 and 4, crossed by a pale shade. Fore wings below
dull brown, irrorated with white; geminate medial spots on
costa and a single medial line ; the postmedial finely dentate;

a terminal whitish spot at vein 4. Hind wings below dull

brown, heavily irrorated with white to postmedial ; a gemi-
nate medial line ; a dark spot on discocellular ; the post-

medial finely dentate; some white terminally at vem 5 and
apex.

Expanse 36 mm.
Hab. Guapiles, Esperanza.
The female has the wings almost entirely suffused with

blue-black, the dark subterminal shade on hind wings
narrower.

Expanse 40 ram.

Sofia permixta, sp. n.

Body and wings brownish buff, tinged with roseate and
irrorated with black and dark brown scales. Head mottled

with dark browni and white. Collar with a dark transverse

line and white tips behind. Thorax streaked with dark

brown. Abdomen with dark subdorsal tufts. Fore wings :

the base blackish, limited by a velvety antemedial line

inwardly oblique from costa, crossed by a velvety basal line

and slightly irrorated with buff ; orbicular small, light

brown ; two fine wavy medial lines, dark brown, with another

broken line between them ; reniforra large, outwardly in-

curved, marked by roseate buff streaks, preceded by a dark



56 Mr. W. Sell a us on

brown spot
;
postmedial irregularly oiitcurved^ fine, black,

more heavily shaded with dark brown on costa, between 5

and 6, and just below vein 2; a subterminal fine dark shade,

inwardly oblique and -straight from costa to vein 5, then

slightly dentate, preceded on costa by a dark line ; the outer

margin shaded with grey from apex to vein 5, and from

above -4 to 3 ; an interrupted submarginal black line; a wavy
terminal black line. Hind wings : an annular shade on

discocellular ; an antemedial and two medial wavy shades ;

a fine black wavy postmedial line, followed by a broad

blackish shade, and a subterminal velvety black line, straight

from apex, angled below vein 6, and very slightly incurved

to anal angle, followed by a black shade between 5 and 7 ;.

marginal greyish shades between veins 2 and 4 ; submar-

ginal and terminal lines as on fore wings. Underneath buif,

irrorated with grey-brown ; two medial and a deeply lunular

postmedial dark line; broad marginal fuscous-brown shades;

curved pale lines on discocellular, edged with black, and a

black point in cell of fore wings.

Expanse 47 mm.
Uab. Guapiles.

Allied to S. celia, Cr., but easily recognized by its darker

base and a different subterminal line on hind wungs.

Ccem'peta sororia, sp. n.

Head : frons brown ; vertex grey. Collar white in front,

grey behind, and crossed by a dark brown line. Thorax and
abdomen grey, tinged with brown ;

whitish lines posteriorly

on segments. Wings brownish grey, lines fine, black. Fore
wings : a basal line on costa ; the antemedial finely wavy,
outcurved, preceded by a paler shade ; a medial line from

costa, obliquely downcurved around reniform, and then

slightly curved to costa, enclosing two wavy lines on costa
;

reniform brown, with a darker line on discocellular; a lunular

faint dark shade from cell to inner margin; the postmedial

outcurved beyond cell, the space between filled in with white

irrorated with brown and crossed by two fine brownish

shades ; a subterminal fine dentate shade, whitish above

vein 6, and preceded by whitish irrorations ; below vein 6
the subterminal is buff-grey, preceded and followed by faintly

dark shades; a wavy terminal dark brown line. Hind wings :

a dark spot on discocellular containing a pale line, and
followed by three finely dentate shades partly edged with

grey ; the postmedial heavily marked, finely dentate, black,

followed below vein 5 by a grey shade ; a fuscous patch at
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apex ; a pale subtermiiial shade from this patch to anal

angle. Hind wings below pale buff, thinly inorated with

brown ; a white streak on discocelluLvr, preceded and followed

by a black line; postraedial black, lunular, with projecting

lines towards base ; a broad subterminal black shade.

Expanse-4] mm.
Hab. Banana River, La Florida.

Closely allied to C. zenobina, Mssn.

Ccem'peta parih's, sp. n.

Head lilacine brown, shaded with darker brown. Collar

lilacine brown, crossed by a dark brown shade ; thorax

brown, with darker streaks ; abdomen fuscous brown, with
transverse buff lines posteriorly. Fore wings brown, lightest

on outer margin, and with some red irrorations on basal

third ; the base dark grey, limited by a black line, geminate
on costa ; the antemedial shade broad, black-brown, divided

above median by an oblique grey line, angled in cell, and by
a curved grey line on inner margin, outciirved and out-

wardly produced between median and submedian; a median
lilacine brown wavy and outcurved band ; end of cell and
space beyond to postmedial dark brown, with a blackish line

on discocellular
; two fine wavy dark shades from below end

of cell to inner margin ; the postmedial outcurved, black,

broadly shaded with white outwardly above vein 6, narrowly
with buff below vein 6; a curved subapical black shade; a
fecous marginal shade from vein 3 to just above vein 4; a
fuscous shade at tornus divided by a dentate light brown line.

Hind wings dark fuscous brown ; a broad ochreous post-

medial shade from vein 5 to inner margin, and a similar

marginal shade divided by a dentate dark shade.

Expanse 42 mm.
Hab. Juan Vinas.

Closely allied to C. difusa, Walk., which has the ante-
medial and medial markings straighter and a distinct dentate
subterminal line.

Barydia pulverosa, sp. n.

? . Head mottled brown and white. Collar brown, irro-

rated with grey. Thorax white. Abdomen fuscous, irrorated

with grey and white. Fore wings grey, thickly irrorated

with fuscous, especially on median space beyond antemedial
line ; some black at base of costa ; antemedial line black,
nearly straight; a black point as orbicular; reniform lunular,
its convex side towards base, dark grey, edged with black;
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three fine wavy dark lines from reniform to inner margin
;

a dark angled shade beyond reniform ; tlie postmedial fine,

black, outciirved from costa, wavy to vein 3, then inset and

slightly incurved; outer margin shaded with brown; a sub-

terminal whitish shade and some white terminally between

the veins ; a curved black shade from costa before apex to

vein 6; a terminal wavy black line; fringe whitish. Hind
wings grey-brown ; a dark shade on discocellular ; an indis-

tinct medial and postmedial dark line, the latter more heavily

marked at inner margin ; a subterminal whitish shade

;

terminal line and fringe as on fore wings. Underneath
whitish grey : dark medial and postmedial shades ; dark

spots on discocellular.

Expanse 61 mm.
Hab. Sixola.

Barydiafearni, sp. n.

Head and collar brown. Thorax and abdomen grey.

Fore wings : the basal space grey-brownj limited by the

black antemedial line, nearly straight from costa to below

cell, incurved to submedian and outcurved below it; a basal

black line enclosing a whitish spot at base of costa, which is

otherwise dark brown to antemedial; medial space whitish, irro-

rated with grey ; a black point as orbicular ; reniform slightly

lunular, outlined in dark grey and black, interrupting a

geminate, wavy, dark grey medial line, thickest on costa

;

the postmedial black, angled below costa, finely wavy to

vein 3, tlien broader and straight to inner margin ; outer

space light brown ; an irregular, broad, black subterminal

shade from costa to near vein 3, and also some faint whitish

shades ; a wavy terminal black line ; fringe white, spotted

with light brown. Hind wings whitish ; a dark shade on
discocellular ; a fine lunular dark postmedial line, punctiform

on veins ; a geminate subterminal grey shade ; some grey

streaks on inner margin.

Expanse 48 mm.
Hah. Avangarez.
Named after Mr. Fearn, manager of the gold-mines at

Avangarez.

Palindia albtsti'iga, sp. n.

Body and wings above brown, the fore wings tinged with
violaceous; underneatii brown-grey. Fore wings : the lines

dark brown ; some blue scales at base of inner margin ; the

basal line short; the antemedial and medial parallel, obHque;.
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the postmedial straight to below vein 3, incurved to vein 2,

then close and parallel to medial, and outwardly edged by a

white line; renitbrm long, narrow, paler, edged by a dark

line ; subterniinal slightly darker than ground-colour, out-

wardly shaded with light brown, twice angled outwardly ; a

terminal dark line edged on either side by lighter brown

;

the fringe fuscous grey tipped witli whilish. Hind wings :

a dark antemedial line straight from costa towards anal

angle ; a more distinct straight postmedial line with a curved

angle near outer margin, outwardly shaded with ochreous,

and followed at angle by a silvery patch crossed by dark

lines, and two submarginal black spots separated by an
ochreous shade, which intercepts a submarginal pale line.

Fore wings below with an oblique medial dark shade and
an outcurved postmedial line; on hind wings the medial is

faintly curved, the postmedial more heavily marked, finely

lunular.

Expanse 37 mm.
Hah. Juan Vinas.

Allied to P. egi'sta, Bar., but larger, and differing in several

respects.

Palindia delecta, sp. n.

Head and collar light brown, the latter tipped with whitish

buff, and some similar mottling on frons. Thorax whitish

buff irrorated with light brown. Abdomen above grey
;

transverse white lines posteriorly on segments ; a dark brown
dorsal spot at base. Fore wings : the base grey ; a broad
subbasal oblique white band obsolescent between submedian
fold and vein; the antemedial slightly oblique, brown,
inwardly separated from the white by a dark blue metallic

line, and outwardly broadly edged with black; the medial
space to medial line narrow on costa, wider on inner margin,
lilacine grey heavily irrorated with blackish scales in and
below cell ; the medial line broad, brown, edged with black,

very oblique and abruptly indentate on submedian, followed

by an opalescent siiade ; reniform white, circled with black,

and surmounted by a large white spot on costa ; postmedial
broad, brown, edged with black, and crossed by a metallic

purple line ; some black below reniform, and some brown
below vein 2 preceding the postmedial ; outer margin with
broad subterminal black shades at tonms and above vein 4,

limited by a submarginal white line ; blackish intervenal

shadings, and a terminal dark line. Hind wings fuscous brown:
a postmedial opalescent spot at vein 2, surmounted by some
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dark scales ; a subterminal dark line from vein 2-5, followed

by opalescent scales and a buff space irrorated with black
;

a marginal black spot and some silver markings. Wings
below yellow: fore wings with broad medial and postmedial

dark shades, united between 2 and 5 by a dark brown shade

occupying the terminal area beyond postmedial and above

submedian ; hind wings with medial dark spot on costa and

discocellular
;
postmedial spots on costa and below 6; apical

half of outer margin brown.
Expanse 33 mm.
Ilab. El Sitio, ISixola, Guapiles.

.

Palindia affinis, sp. n.

Head white, the frons marked with brown, the vertex with

yellow. Collar and thorax pale yellow, the former tipped

with light brown. Abdomen pale yellow tinged with ochreous

terminally. Wings pale yellow. Fore wings : a subbasal

black spot on extreme costa ; the antemedial dark lilacine

grey edged with black, wide on costa, narrowing in cell and
oblique to inner margin beyond middle ; the postmedial

similar to vein 3, below which it is brown, inwardly edged

with black, outwardly with metallic steel-grey, followed by
a brown shade, and is less oblique, terminating at tornus ; a

terminal band consisting of fine black lines ; fringe ochreous,

tipped with silvery and shaded with fuscous. Hind wings :

a large grey space at middle of outer margin, shaded with

subterminal opalescent and black scales, with a terminal

white streak on vein 4 shaded on either side with darker

scales ; a terminal dark line, preceded by some white at

veins 3 and 5, and also with ochreous brown at vein 5.

Underneath luteous; fore wings apically shaded with brown;

a postmedial dark shade.

Expanse 28 mm.
Hah. Juan Vinas.

Allied to P. perducetis, Wlk., from Jamaica.

Palindia austrina, sp. n.

Body above and wings brown. Fore wings : the medial

and postmedial space tinged with lilacine, the costal margin
and apex broadly tinged with ochreous ; a basal metallic-

blue streak on costa ; the three transverse bands tinged with
ochreous ; the antemedial oblique, inwardly edged by a

metallic-blue line, outwardly by a finer blackish line ; the

medial still more oblique, inwardly edged by a black line,

outwardly by a metallic-blue line; the postmedial somewhat
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curved, edged on either side by a black line and crossed by a

metallic-blue line ; a submarginal silver line j a dark terminal

line punctiform towards apex ; fringe fuscous grey. Hind
wings : a few postmedial blue scales below vein 2 ; a sub-

terminal metallic-blue spot from below vein 2 to near 5 ;

some terminal silvery marks. Wings below yellowish ; the

fore wings brown beyond broad dark postmedial shade, and
with a brown medial shade from costa to vein 2; hind wings
with a dark medial streak and a broad postmedial shade,

both on costa only ; the apex brownish.

Expanse 29 ram.

Hab. Sixola, La Florida.

Palindia folium, sp. n.

Body above bright green, the abdomen posteriorly ocbreous.

Fore wings bright green j three oblique lines from costa,

light brown, crossed by darker strise, and bifurcating on
costal margin; the costa finely buff; a dark brown terminal
line ; fringe brown. Hind wings orange-yellow : the base,

a broad streak below cell, widening on outer margin to

vein 5, and a streak on inner margin bright green ; a fine

subterminal streak on green portion ending in a grey spot at

vein 2 ; a dark brown terminal shade from 2-4: and some
white spots; fringe dark brown along this space, otherwise
browit. Underneath ochreous ; the fore wings apically

shaded with brown ; a medial and a postmedial dark line

from costa to vein 2. Hind wings : a medial dark spot on
costa ; a faint postmedial dark line.

Expanse 34 ram.

Hah. Tuis, Juan Vinas.

Some specimens are smaller than type and paler below.

Allied to P. chloris and P. viridissima. Bar.

Dyoinyx ocala, sp. n.

cJ . Palpi, head, collar, and thorax brown. Abdomen
fuscous brown. Wings brown shaded with purple; the lines

fine, dark brown. Fore wings : an oblique basal line from
costa to just below cell ; an oblique straight antemedial line;

an oblique medial line from costa to ocellus, which is large,

black, circled with ochreous and dark brown, and contains

some dark blue lines and a white point ; the reniform faintly

outlined in dark brown ; the postmedial slightly oblique to

vein 6, then straight to vein 3 and inbent towards ocellus ; a

fine indistinct subterminal line, outwardly shaded with pale
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spots ; a dark marg-inal line, followed bj a pale line, and
preceded by a pale interrupted line, forming intervenal spots.

Hind wings : a short medial line from below cell ; the post-

medial from above vein 5, obtusely angled near margin,

followed by a pale shade, and at angle by silvery grey scales

and two terminal black spots containing dark blue scales
;

the pale line preceding dark terminal line continuous from
apex to spots; the fringe on both wings dark grey.

Expanse 37 mm.
Ilab. Sixola.

Dijoviyx obliquata, sp. n.

Head, collar, and thorax brown. Abdomen fuscous. Fore
wings : the base lilacine brown to antemedial line, crossed by
an oblique black ba^al line from costa to submedian ; the

antemedial black-brown, oblique from costa to inner margin
;

the medial space crossed by a broad dark brown band from

costa to inner margin and containing outwardly on submedian
vein a black ocellus with a white point and ochreous border;

this band is outwardly limited by a lilacine oblique line,

becoming silvery white from vein 2 to inner margin, and is

followed above vein 2 by a lilacine brown space on which
the reniform, large and outlined with dark brown, is con-

spicuous ; the postmedial dark brown, nearly straight from
costa to vein 3, then inbent to dark medial shade at vein 2,

outwardly shaded with pale lilacine brown; the outer

margin lilacine brown shaded with fuscous except on costa

and at apex, crossed by an interrupted light brown sub-

terminal line, and a small black spot between 6 and 7 ; a

terminal dark brown line; fringe dark grey tipped with

white. Hind wings fuscous brown : an indistinct dark medial

line ; a postmedial dark line outwardly edged with light

ochreous brown, straight from above vein 5, and wavily

angled at vein 2, where it is followed by some metallic steel-

grey scales ; an interrupted pale marginal line with a blue-

black spot at vein 2 ; fringe with a white line at base, then

a dark grey line, and terminally whitish except from vein 2

to anal angle.

Expanse 47 mm.
Hab. Juan Vinas.

Opldsma nohilis, sp. n.

Head, collar, and thorax dark reddish brown. Abdomen
fuscous brown. Fore wings : the base to near middle dark

reddish brown, limited by a nearly straight fine white and



Heterocera from Costa Rica. 63

lilaclne line; a faint pale antemedial streak on costa-; the

outer poition of wing light brown strongly tinged with

lilaclne, and thinly irrorated with dark scales ; reniform in-

distinct, still lighter brown with a dark point anteriorly and
posteriorly ; a dark fine dentate shade from reniform to inner

margin, and a more clearly marked similar postmedial line

from vein 6 ; a large dark reddish-brown space at apex, with

pale costal points and inwardly edged by a wavy curved
white line ; terminal lilacine shadings, with small dark
marginal spots and a fine dark line beyond them ; fringe

grey with a darker grey line. Hind wings dark brown ; a

small pale spot above anal angle ; a little lilacine shading
terminally from veins 2-1.

Expanse 50 mm.
Uab. Juan Vinas.

Ophisma fulvipuncta, sp. n.

c? . Head and thorax violaceous brown. Collar reddish
brown. Fore wings brown strongly tinged with purple, the

veins purplish grey; basal and antemedial lines, indistinct,

formed by clusters of greenish-grey scales, obsolescent below
submedial fold; some medial irrorations on costa

; postmedial
clusters of scales from costa to vein 3, divided by an inter-

rupted dark line; subterminal clusters of scales above vein 4,
chiefly on costa ; orbicular oval, darker greenish grey con-
taining a brown streak ; a bright small fulvous spot above
submedian postmedially ; fringe olive and ochreous brown
tipped with white. Hind wings dark brown ; faint traces of

a postn)edial pale line, terminating in lilacine scales and some
darker brown above anal angle; fringe whitish, becoming
ochreous and then brown at anal angle. Underneath brown,
heavily irrorated on hind wings and costal margin of fore

wings to postmedial with lilacine; the postmedial brown,
finely crenulate on hind wings ; terminal white points.

Expanse 51 mm.
Hah. Tuis.

Ophisma '^ esperanza, sp. n.

Head and thorax olive -brown tinged with lilacine.

Abdomen fuscous, with transverse bands of olive-brown
hairs. Fore wings : the basal portion olive-brown limited
by a fine darker brown line from costa at a third from base to
middle of inner margin ; the space to outer line brown
tinged with lilacine; orbicular as a brown point; reniform
consisting of a short dark streak on discocellular ; a wavy
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shade beyond cell somewhat oblique outwardly; the outer

line darker brown, oblique from costa to vein 6, then geminate
and straight to inner margin attornus; outer margin iilacine,

irrorated with brown, chiefly near outer line, and extending

above vein 6 in a curve to apex ; marginal brown intervenal

points connected by slightly curved lines. Hind wings
fuscous brown; a subterminal whitish line at anal angle;

fringe mostly greyish.

Expanse 60 mm.
Hab. Esperanza, Sixola.

Allied to 0. despagnesi, Gn,, which has the two lines

parallel.

The above species, with 0. despagnesi, Gn., and 0. macaria,

Cr., will require a new genus.

Dyops suhd'fferens, sp. n.

cT . Head and collar fuscous brown. Thorax and abdomen
black-brown. Fore wings olivaceous grey ; a bas-al darker

line ; an antemedial slightly curved darker band followed by
a wavy fine dark line

;
pale transverse lines on either side of

discocellulars ; a fine black postmedial line, outcurved beyond
cell, shaded with whitish from vein 6 to inner margin

;

outer margin brown with a darker subterminal shade; a sub-

marginal metallic-green dentate line, followed by black ocelli

containing paired white points between veins 2 and 3, and

3 and 4. Hind wings daik brown, a darker postmedial line

followed from vein 5 to anal angle by a light golden-brown

shade ; terminal ocelli between veins 2 and 4 edged with

silvery green and some metallic terminal shadings. Under-
neath light brown : fore wings with broad basal, postmedial,

and marginal fuscous shades, narrowing on inner margin ; a

linear spot on discocellular ; hind wings with a dark spot on

discocellular, a postmedial excurved shade, somewhat incurved

before inner margin, and fuscous marginal shades. Sexes

similar.

Expanse 36 mm.
Hab. Juan Vinas, Tuis, Cachi.

Allied to D. oceltata, Or., but readily distinguished by the

markings underneath, and the double ocelli on margin of

fore wings.

Capnodes ckiva, sp. n.

^ . Body and wings dark violaceous brown ; a postmedial

dark line with minute yellowish-buff spots on veins ; similar

subterminal spots between the veins, and points on a darker
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terminal line. Fore wings : an antemedial line with minute
whitish spots ou median and submedian veins ; two large
pure white spots on costa at origin of lines. Underneath
fuscous grej with dark spots on discollular : fore wings with
a postniedial white streak on costa; hind wings with a post-
medial and subtermiual dark line.

Expanse 25 mm.
Jlab. Juan Vinas.

Allied to C. horrega, Schs.

Capnodes anguinea, sp. n.

$ . Head, thorax, and wings brown. Abdomen fuscous.

Fore wings: an antemedial irregular white line, thickest on
costa, shaded with reddish brown in and below cell ; a black
point as orbicular; reniform kidnej-shaped, linear; post-

medial dark brown starting from a wliite spot on costa, below
which it is lunular and outwardly edged with reddish brown

;

snbterminal black spots, the largest between submedian and
vein 2, and between 5 and 6 ; marginal black points. Hind
wings: a dark shade on discocellular ; a medial line similar

to postniedial on fore wings ; subterminal small black spots;
terminal black points.

Expanse 31 mm.
Hah. Juan Vinas.

Allied to C. lacteigera, Btl., which is smaller and without
any reddish shades.

Capnodes peneloiye, sp, n.

Head, thorax, and wings fuscous brown. Abdomen dark
fuscous. Fore wings : darker antemedial and postmedial

lines starting from fine whitish streaks on costa, the post-

medial with minute white points on veins ; a darker patch in

place of reniform ; a small bluish-grey spot near base below
cell, and a large similar spot beyond postmedial above sub-
median ; a subterminal row of small white spots; similar

terminal spots below vein 4 ;
white spots on fringe. Hind

wings: a medial line similar to postmedial on fore wings;
subterminal and terminal white spots. Underneath : fore

wings fuscous; a medial white spot on costa; hind wings
paler with a medial and broad marginal fuscous shade, and a
dark streak on discocellular.

Expanse 24 mm.
Hab. Juan Vinas.

Ann. & Mag. N. Hist. Ser. 8, Vol. vii. 5
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Capnodes memoranda, sp. n.

^ . Head dark grey. Collar brown, anteriorly edged

with vvliite. Thorax grey posteriorly speckled witli black.

Abdomen above brown, changing to grey on last segment
;

anal hairs buff and grey. Wings brown. Fore wings :

some grey at base limited by a black basal line ; a dark

brown, geminate, wavy, antemedial line ; a similar post-

medial line, geminate only on costa ; the outer third of wing
filled by a large oval grey space, edged by a black line

incurved from apex, and outwardly by the terminal black line

which is intercepted by the veins ; this space does not reach

the costa nor submedian vein, and is crossed by a dentate

and wavy line dark anteriorly, whitish below vein 4 and

followed by a diffused brownish shade. Hind wings : a fine

dark line on discocellular ; a dark geminate medial line

lunular dentate ; a subterminal row of white points ; marginal

white points between vein 4 and anal angle ; a large greyish

patch at anal angle, and a smaller similar marginal patch at

vein 4. Underneath buff, irrorated with fuscous ; broad

subterminal fuscous sliades; a medial shade and discocellular

streak on hind wings; an orbicular point on fore wings.

Expanse 37 mm.
Hab. Tuis.

Allied to G. orhiculata, Feld., and C. restricta, Brebant,

but quite distinct.

Capnodes amalthea, sp. n.

(J. Head and thorax brown. Abdomen fuscous above.

Wings brown. Fore wings: fine geminate antemedial and
postmedial lines, dark gre}^ lunular and indistinct

j a black

medial point in cell ; a fine subterminal dark line, incurved

from apex, tlien nearly straight to tornus, terminating below

vein 3 in a wavy white line; from vein 2 to 8 the subterminal

is followed by a greyish irregular shade; an interrupted

terminal fuscous line. Hind wings: a dark streak on disco-

cellular; a geminate finely wavy dark medial line; some
greyish subterminal shades chiefly towards anal angle.

Expanse 30 mm.
Hab. Juan Vinas.

Capnodes rnbida, sp. n.

Head, collar, and thorax brown. Abdomen greyish fuscous

above. Wings liglit brown. Fore wings: an antemedial

dark irregular wiiite line, inwardly edged with crimson, and
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outwardly broadly shaded with red, which extends in cell

between orbicular and reniforni which are black ; a postmedial

red line, broad on costal margin, and divided by a white line

from costa to between veins 6 and 7, below which it is

inwardly partly edged with black ; an irregular subterminal

black shade, most heavily marked from vein 4 to costa and
below vein 2. Hind wings : a dark point in cell ; a medial

red line partly edged with black and divided by a white

line between veins 2 and 4; terminal dark lines on both

wings.

Expanse 23 mm.
Ilab. Sixola River, Juan Vinas.

Capnodes perornata, sp. n.

(J. Palpi, head, collar, and thorax brown. Abdomen
fuscous above. Wings lilacine fuscous slightly tinged with
brown. Fore wings : an antemedial silvery white band
edged and divided by a rust-brown line, which is geminate
between vein 2 and submedian ; the median, vein 2, and
submedian also rust-brown where crossing this white band

;

some minute and indistinct rust-brown spots medially below
cell; a dark transverse line across cell near its end; a silvery

white space beyond cell from vein 5 to 7, crossed by two rust-

brown lines, surmounted by a white spot on costa, and
followed by white and rust-brown spots to apex ; black

marginal points between the veins. Hind wings a trifle

paler; a dark medial line outwardly shaded with a little

rust-brown ; an indistinct geminate subterminal dentate

shade; marginal black points as on fore wings.

Expanse 25 mm.
The ? has the white spots extended medially between

vein 2 and cell, and small spots between 3 and 4, and 4 and 5,
thus connecting with the white space above vein 5.

Expanse 27 mm.
Hob. Tuisj Sixola.

Capnodes ruhrilinea^ sp. n.

(J. Palpi brown-grey, some red on third segment. Head
red ; some brown on vertex. Collar brown with two crimson
spots. Thorax and abdomen above greyish fuscous, some
brown on patagia anteriorly. Fore wings : base dark brown
on costa, grey-brown below cell, a small red spot on costa ;

a broad antemedial white band, nearly straight inwardly,

four times incurved outwardly, irrorated with crimson and
divided by a brown and red shade from costa to median vein

;

5*
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medial space brown shaded witli slate-grey on veins

;

orbicular small, dark; reniform large, slate-grey, edged with

dark brown ;
postmedial line curved beyond cell, finely

dentate and lunular, crimson, divided by a wliite line from

cdsta to vein 7, and followed on costa by a red spot, and

between veins 6 and 8 by a larger red space irrorated with

white ; an irregular subterminal slate-grey shade ; a terminal

wavy black line inwardly shaded with slate-grey; fringe

slate-grey divided by a straight black line. Hind wings

lighter brown with a few dark irrorations ; a dark spot on

discocellular; a postmedial dentate crimson line divided by

a fine white line from vein 5 to inner margin ; outer margin

and fringe as on fore wings. Underneath buf? irrorated with

brown, the discal spots round and conspicuous; the orbicular

also marked by a dark point.

Expanse 32 mm.
Hah. Juan Vinas.

Capnodes agrestis^ sp. n.

? . Head, collar, and thorax brown tinged with lilacine.

Abdomen above fuscous. Wings lilacine brown; the lines

brown, not very distinct. Fore wings : the antemedial

slightly curved with buff points on veins ; a medial line

curved around discocellular ; the postmedial outcurved below

costa, outwardly shaded with light brown, and wnth buff

points on veins ; a subterminal irregular row of black spots

shaded with white ; a faint zigzag terminal dark line
;
pale

costal points towards apex. Hind wings : a postmedial

straight buff line outwardly shaded with reddish brown, and

followed by a broad grey shade from vein 6 to inner margin,

outwardly finely lunular and containing some black and light

brown spots.

Expanse 36 mm.
Hah. Juan Vinas, El Sitio.

Capnodes amarga, sp. n.

S . Palpi, head, and collar fuscous. Thorax lilacine

brown. Abdomen fuscous above, buff underneath. Wings
light brown faintly tinged with lilacine. Fore wings : the

costa broadly lilacine fuscous ; the outer margin below vein 7

darker, also the outer portion of inner margin ; the lines

dark ; a basal line ; the antemedial partly geminate, followed

by a daik point in cell; the postmedial dentate, lunular,

geminate; a subterminal white line, interrupted from vein 6

to inner margin; dark terminal points between the veins.
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Hind wings similar, but without an anfeniedial line, a daik
spot in place of it ; the subterniinal white line from costa.

Underneath bufF-brown : fore wings with a black point in

cell ; a streak on discocellular suffusing with straight post-

medial line; a brown subterniinal shade. Hind wings: a
large dark cellular point followed hy a geminate dark shade;
the outer margin broadly dark.

Expanse 35 mm.
IJab. Guapiles, Purt Limon,

Capnodes tava, sp. n.

^ . Palpi outwardly reddish brown, inwardly ochreous, the

thirti segment ochreous at base. Head and collar dark
reddish brown. Thorax similar in front, posteriorly dark
violaceous fuscous. Abdomen dark fuscous. Fore wings
violaceous brown, thiidy irrorated with metallic-blue scales

;

the lines buff edged with reddish brown, both very slightly

curved ; an irregular row of dark subterniinal spots outwardly
shaded with lilacine-blue; a terminal dark line slightly

lunular between veins and inwardly shaded with bluish

scales; very minute white costal points before apex; an
ovate dark line at end of cell. Hind wings browner in tint

;

a dark spot on discocellular; the postmedial line, subterminal
spots, and terminal line as on fore wings. Underneath
fuscous brown; a darker postmedial line, starting from a
small buff spot on fore wings.

Expanse 32 mm.
Hab. Tuis, Juan Vinas, Carillo.

Capnodes tiiisa, sp. n.

Palpi brown, the base and tip of third segment pale buff.

Head and collar brown. Thorax violaceous broAvn. Abdomen
fuscous. Fore wings dark violaceous fuscous ; the antemedial
line wavy, still darker, inwardly shaded with reddish brown,
and with a white point on costa and on submedian ; the post-

medial finely lunular, outwardly shaded with light reddish
brown, with a larger white spot on costa and a white point
on submedian ; an iiregular fine subterniinal line with grey
buff points on veins; a dark terminal line with light brown
points between the veins and whitish points on costa towards
apex. Hind wings violaceous fuscous ; a dark point on
discocellular ; a dark finely wavy medial line from vein 7 to

inner margin near angle, outwardly edged with buff, and
followed by a broad greyish-buff space irrorated with brown,
and with some postmeclial blackish spots, chiefly near inner



70 Mr. W. Scliaus on

margin ; the terminal line as on fore wings. Uuderneatli : fore

wings fuscous brown ; a dark spot on discocellular ; a post-

medial straight dark line, starting from a buff costal spot.

Hind wings luteous, the outer margin shaded with fuscous

especially at apex ; a discocellular spot and dark medial line.

A male from Guapiles has the pale shadings on hind wings

entirely suffused wdth brown.

Expanse 30 mm.
Hob. Tuis, Carillo.

Capnodes abstriisa, sp. n.'

(J . Palpi, head, and collar brown. Thorax dark violaceous

fuscous. Abdomen dark fuscous. Wings dark violaceous

fuscous. Fore wings : two light brown patches on costa at

origin of antemedial and postmediul lines, which are light

brown edged with dark brown, and end in a small white dot

on inner margin ; the antemedial forming two slight curves
;

the postmedial curved beyond cell ; a light brown terminal

line slightly curved between veins and preceded by light

brown shades ; four white points on costa before apex. Hind
wings : a large light brown space on outer half from vein 6

to tornus, outwardly dentate near torn us and crossed by a

dentate dark subterminal shade; the basal portion of light

space is curved from cell to anal angle^ and is crossed by a

postmedial l^rown shade; a terminal pale line as on fore

wings inwardly shaded with dark brown between it and the

pale space. Underneath fuscous brown, the hind wings with

the basal tw^o-thirds paler ; a dark discocellular streak and a

dark medial shade slightly angled beyond cell.

Expanse 35 mm.
Hab. Juan Vinas.

Closely allied to C. sufficiens, Walk.

Capnodes apicata, sp. n.

cJ . Head and thorax grey-brown, the palpi irrorated with
whitish scales. Abdomen grey-brown, with paler lines

posteriorly on segments ; dark subdorsal tufts on third and
fourth segments ; anal hairs dark brown. Fore wings
greyish brown, the lines fine, dark brown ; the basal line

faint ; the antemedial wavy, incurved in cell, and inwardly
shaded with buff-brown; a geminate dark medial shade ; the

postmedial straight to subcostal, then angled and slightly

oblique to inner margin, shaded on both sides with buff-

brov/n ; a dark point in cell beyond antemedial line and
another on medial shade ; the outer margin dark brown,
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except a broad costal space to apex and a patch at torn us,

which are grey-brown. A subteraiinal indistinct darker
shade and terminal dark spots between the veins. Hind
wings : the basal area darker to a medial blackish line,

beyond whicli the wing is light brown, crossed by a wavy
black postmedial line, and a subterminal geminate dark
dentate shade, inwardly shaded with greyish towards iiuiev

margin ; terminal dark spots between veins.

Expanse '67 mm.
Ilab. La Florida, Sixola.

Bendis tremularis, sp. n.

Head, collar, and abdomen brownish grey. Thorax and
fore wings grey. Fore wings : lines dark brown; a point at

base of cell; antemedial fine wavy, inset on subcostal and
outwardly curved; a black point as orbicular; a dentate
medial line ; postmedial fine, outcurved, and wavy; reniforra

indistinct, inwardly edged by a dark brown velvety line and
with a small yellow spot posteriorly ; an irregular row of
indistinct subterminal brownish spots ; marginal black points;

the wing slightly darker about tornus. Hind wings dark
brown ; a straight line from apex to anal angle separates the

outer margin wdiich is whitish grey; the antemedial and
medial lines wavy, black.

Expanse 36 mm.
Hab. Tuis.

Focilla proha, sp. n.

? . Palpi black irrorated with white and broadly circled

with black at tips. Head, collar, and thorax rust-brown;
two white lines on frons. Abdomen fuscous brown. Wings
rust-brown, the lines darker. Fore wings : the base darker
with a few white irrorations on costa ; a faint basal line ; the
antemedial wavy, crossing the orbicular which is very small |

the medial line dentate on costa, finely wavy below cell

;

the reniform large, round, black
; the postmedial outcurved

around cell, finely wavy; the subterminal shade inwardly
oblique from costa to below vein 6, then slightly outcurved
to vein 2, but still inwardly oblique, followed by a parallel

dark shade, bifurcating along vein 7 and irregular to apex
;

a marginal row of black points and lilacine irrorations from
veins 5-6. Hind wings : a medial black wavy line ; two
antemedial and two postmedial dark shades ; the marginal
black points united by a wavy dark line near anal angle.

Underneath light brown irrorated with fuscous ; the sub-
terminal shades very marked ; the postmedial line very fine.
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The fore wings have the apex acute, tlie outer margin very

nearly straight to vein 4, then angled and inwardly oblique ;

the hind wings are produced at vein 4.

Expanse 40 mm.
Bab. Tuis.

A specimen from La Florida is paler without any dark

shadings ; the subterminal on fore wings obsolescent below

vein 5. Underneath there are no dark subterminal shades.

Focilla pallicUpesj sp. n.

Body brown tinged with lilacine. Legs brown ; tarsi

creamy yellow ; a white spot at joint of femora and tibia.

Wings brown tinged with lilacine, palest on outer margin.

Fore wings : a fine basal and anteraedial paler line, out-

curved on costa, then nearly straight to inner margin, the

former inwardly edged with darker brown, the latter out-

wardly so marked ; the orbicular small, round, edged by a

pale line ; a nearly straight finely geminate dark medial line,

outwardly more heavily dark shaded ; reniform large, lighter

brown with some white points and scaling ; the postmedial

pale, inwardly shaded with darker brown, outcurved and

very wavy to vein 3, then inset from below reniform, out-

wardly oblique to submedian fold, and again inset and
outwardly oblique to inner margin near tornus ; the sub-

terminal inwardly curved from costa before apex to vein 3,

then inset, wavy to tornus, pale, inwardly shaded with dark

brown, and interrupted by some black marks near costa

;

marginal white points between the veins ; a dark terminal

shade from vein 4 to tornus, which is continued on hind

wings as a straight line from apex to anal angle and is

followed on hind wings by a buff and lilacine shade separated

by a fine darker line; marginal white spots, largest near

anal angle. Underneath lilacine brown ; a wavy fine black

postmedial line irregularly shaded outwardly with buff;

short white discocellular streaks; marginal white points;

fore wings with the orbicular \\t\\ marked, and a subterminal

white spot between veins 6 and 7. The fore wings are

produced at apex and vein 4, very oblique below 4; the

hind wdngs are produced at veins 6 and 4, and are otherwise

rather crenulate.

Expanse 45 mm. A rather small specimen.

Hab. Tuis.

Focilla sublignaris, sp. n.

Palpi : the second segment outwardly brown, inwardly
buff; the third segment buff circled with light brown near
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tij3. Fore wings slight!}^ produced at apex and veins 4-5,
otherwise crenulate. Hind wings crenulate, slightly pro-

duced at vein 4. Head, collar, and thorax brown. Abdomen
fuscous brown above. Legs with long grey liairs ; tarsi

brown, inwardly paler. Fore wings dull brown, shaded with

blackish grey on outer margin ; the basal line black, out-

wardly edged with white ; the antemedial lunular black,

inwardly edged with white ; the orbicular round, black

circled with white; a dentate lilacine brown shade medially

from cell to inner margin, preceded and followed by darker
brown ; the reniform large outlined with white, filled in with
light and dark brown ; a blackish dentate line from below
reniform to inner margin, slightly edged with white; the
postmedial wavy and nearly straight to inner margin, followed

by white atid lilacine shades on costa to near apex ; a diffuse

dark subterminal shade and marginal black points. Hind
wings : the postmedial space below cell lighter brown ; the

black antemedial line followed by a light brown shade; the

medial black, geminate on costa, coalescing below cell to

inner margin
; the subterminal geminate, the outer part very

broad from vein 5 to inner margin ; the outer margin blackish

from vein 4 to anal angle. Underneath dark grey, iiTorated

with white and with oblique darker shades and wavy lines
;

the postmedial outwardly shaded with white
j the fore wings

have the basal half above fold nearly white with a ^qw dark
irrorations ; the costal margin beyond postmedial and above
vein 6 thickly irrorated with white.

Expanse 42 mm.
Hah. Tuis.

Focilla terraha, sp. n.

Body and wings lilacine brown. Fore wings : outer
margin deeply incurved between apex and vein 4, then
oblique and faintly crenulate ; a faint black basal line; ante-
medial fine, black, consisting of clusters of scales inset iu

cell ; a small black spot as orbicular ; a wavy, geminate,
black medial line ; reniform large, indistinct, partly outlined
with white

; postmedial very fine, black, wavy, outcurved to

vein 3, then inset below renifoim ; outer margin below vein 7

shaded with grey ; an oblique black streak from vein 6
tapering to vein 3 ; a short streak above it from 7-5 ; from
vein 3 to tornus the margin terminally blackish, on which
the marginal points are yellow; above vein 3 the marginal
points are white shaded with black. Hind wings ])roduced
at veins 7 and 4, also crenulate; a straight roseate line from
apex to anal angle, preceded by a broad black shade, and
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followed by lilaciiie grey crossed by a paler line ; outer

margin lilacine grey above vein 4, below it brown with the

marginal white spots much larger; the antemedial and

medial lines indistinct. Underneath the outer margins are

broadly shaded with lilacine grey, obsolescent at apex and

between 3 and 5 on fore wings ; tlie postmedial partly edged

with white.

Expanse 37 mm.
Bab. Terraba.

Focilla perplexa, sp. n.

$ . Body above brown, the thorax tinged with lilacine

;

underneath greyish buff. Wings greyish brown tinged with

lilacine. Fore wings : basal, antemedial, and postmedial

lines fine, blackish irrorated with grey ; a medial brown line,

geminate below cell ; a broad wavy reddish-brown sub-

terminal shade, preceded on costa by lilacine and white

irrorations ; marginal black points connected by a fine

lunular line ; orbicular a black point ; reniform outlined by

a brown line and two short buff streaks below. Wings
angled at vein 4. Hind wings : an antemedial black line

;

medial line irregular, black outwardly edged with grey ; a

broad subterminal reddish-brown shade from below vein 7 to

inner margin, really a geminate line filled in with paler

reddish brown ; marginal black points followed by a fine

dark line ; margin slightly produced at vein 4. Wings
below greyish buff, irrorated with black except on inner

margin of hind wings ; a black medial line thickening near

inner margin ; a fine black postmedial line outwardly edged

with white ; a dark subterminal shade, a subapical black spot

on fore wings.

Expanse 35 mm.
Hah. Sixola.

The male is similar to the female, but slightly paler.

Focilla inconstans, sp. n.

(^ . Body above and wings fulvous brown. Body below

greyish white. Fore wings : the lines black ; a basal line

on costa outwardly edged with white ; the antemedial oblique

on costa, then inset, lunular to inner margin, inwardly irro-

rated with white ; a black point as orbicular ; the medial

line wavy, straight; the reniform large, greyish buff crossed

by a fine dark line ; the postmedial outcurved and wavy,

partly shaded with grey; a faintly darker shade between

medial and postmedial ; subterminal shade broad, darker

I



Heterocera from Costa Rica. 16

brown, straight from costa^ very faint below vein 4;
marginal black points; outer margin angled at vein 4. Hind
wings : a fine antemedial line ; medial line black, irregular,

outwardly edged with grey ; subterniinal indistinct, gemi-

nate, finely wavy ; marginal black points ; wing produced

at vein 4. Wings below greyish buff, irrorated with light

brown ; black discal points ; medial and postmedial lines

very fine, wavy ; subterniinal indistinct, broken into spots.

Expanse 34 mm.
IJah. Guapiles.

Focilla vulgaris, sp. n.

? . Head and thorax brown. Abdomen fuscous. Fore
wings dull brown, tinged with grey on basal third and post-

medial space; the antemedial line fine, wavy, brown ; a

velvety-black point as orbicular; a small brown spot on
costa above orbicular ; outer portion of medial space to post-

medial line clearer brown, on which the reniform stands out

distinct ; reniform grey-brown, edged below by a buff line
;

postmedial fine, dark brown, outwardly edged on costa with
light brown ; subterniinal line fine, buff, deeply dentate,

indistinct below vein 6, separating the greyish postmedial

space from the brown outer margin ; a subterminal oblique

buff line between G and 8 inwardly shaded with velvety black-

brown, and followed by a similar shade to apex ; a wavy
terminal brown line. Hind wings greyish brown ; an ante-

medial brown shade and a medial brown line ; a slightly

curved brown shade from outer margin at vein 5 to anal

angle, where it is broader and followed by a yellowish-white

line. Wings below dull brown, irrorated with white espe-

cially on hind wings ; a fine postmedial line partly shaded
with white ; a marginal small white spot between 6 and 7
on fore wings. Fore wings incurved from apex to vein 4 ;

hind wings produced at vein 4 and crenulate to anal angle.

Expanse 37 mm.
Hab. Tuis.

A widely distributed species.

Focilla nescia, sp. n.

? . Body and wings brown, faintly tinged with lilacine.

Wings faintly produced at vein 4. Fore wings : the lines

dark brown ; a basal line on costa outwardly edged with
white ; the antemedial oblique on costa, inset and outcurved
from subcostal vein, then outwardly oblique below submedian,
inwardly edged with white on costa, at subcostal, and at sub-
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median ; medial line wavy^ inbent on inner margin
;

post-

medial wavy, incurved at vein 8, outwardly edged with clear

white on costa to vein 6, and followed by lilacine irrorations

between 6 and 8 ; outer margin below vein 4 very dark

brown, on which a subterminal dark line is barely dis-

cernible ; above vein 4 the outer margin is fuscous grey

irrorated with lilacine, especially on vein 5 and fold above it
;

a subterminal light brown line from vein 6 to costa, inwardly

preceded by a dark brown shade ; marginal dark points

above vein 4. Hind wings : antemedial and medial black

lines, the latter outwardly edged with white on inner margin
;

the postmedial shade more of a reddish brown followed by

a finer subterminal shade ; marginal black spots partly con-

nected by a dark lunular line. Underneath duller brown
;

the postmedial line partly edged with white, a dark medial

line, a subapical white spot on fore wings, and the outer

margin lilacine below vein 4 ; hind wings with outer margin

broadly lilacine.

Expanse SS mm.
Hub. Sixola.

Focilla onustay sp. n.

^ . Body and wings rich brown, the latter faintly tinged

with purple. Pale lateral spots on abdomen except on two

last segments. Fore wings : the basal third thinly irrorated

with white; the lines dark brown; a basal line on costa

outwardly edged with light brown ; the antemedial wavy,

not oblique, inwardly edged with light brown, chiefly on

costa; a medial dark Hue, geminate below cell; the post-

medial wavy, slightly outcurved, finely edged with light

brown outwardly ; the reniform outlined in light brown

;

a subterminal fuscous shade projecting towards margin

between veins G and 7 ; the outer margin above vein 3

lighter brown ; dark marginal points and short transverse

streaks ; fringe fuscous brown ; wings slightly angled at

vein 4. Hind wings : antemedial, medial, postmedial, and

subterminal dark shades, the medial followed by a light

blown dentate line from below cell to inner margin. Margin

produced at vein 4 and slightly crenulate from that point to

anal angle. Wings below lighter brown ; antemedial and

postmedial line well marked ; medial and subterminal shades

less defined; black points in cell and on outer margin; a

large subterminal black spot on fore wings between 6 and 7.i

Expanse 45 mm.
llab. Tuis.
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Focilla deterrimuj sp. n.

Body and wings fuscous brown faintly glossed with bluo

and violaceous. Fore wings : the lines black, irregular,

almost imperceptible ; an antemedial. medial, and postmedial

line, the latter only sliglitly outcurved ; the subterminal only

vi-ible from vein 5 to tornus, consisting of four fine wavy
lines ; marginal black points ; the reniform consisting of a

dark annular line; fringe light brown tipped with white.

Hind wings : the antemedial and postmedial lines nearly

straight and broad ; the medial line finely wavy irrorated

with grey ; from angle at vein •I to anal angle the fringe is

black, above vein 4 as on fore wings. Wings below liglit

brown ; a black point in cell ; a medial and a postmedial

black line, the latter outwardly edged with white in places
;

a. subterminal dark shade on hind wings ; marginal black

points.

Expanse 39 mm.
Hab. Tnis.

Focilla laloides, sp. n.

Head, thorax, and wings dark brown tinged with purplish,

and thinly irrorated with white scales. Abdomen fuscous
brown above. Fore wings : the lines darker ; the antemedial
dentate and lunular, mottled with grey ; a medial line greyish
on costa only, slightly wavy followed by a fine paler shade

;

the postmedial fine dentate lunular, outcurved around cell,

followed by a broad bluish-grey shade irrorated with white
on costa ; a light brown subterminal shade, flecked with
white towards costa, broadly shaded with fuscous brown,
inwardly on costa and outwardly at tornus ; the outer margin
shaded with grey and thickly irrorated with white between
veins 3 and 5 ; a marginal row t)f black points ; reniform
large, round, grey ; fringe brown, tipped with white. Hind
wings darkest on outer margin; a dark meditil line; an
irregular postmedial line irrorated with grey below vein G

and followed by a broad bluish-grey shade. Underneath
light brown irrorated with dark brown j antemedial and post-

medial lines ; a geminate subterminal dark shade ; black
marginal points ; the costal margin of fore wings broadly
greyish.

Expanse 41 mm.
IJab. Tuis, Juan Vinas.

The sexes absolutely similar.

The species is allied to F. lola, Druce.
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Mazacyla subpicta, sp. n.

cJ . Head and thorax reddish browu ; the patagia tipped

with wliite scales. Abdomen fuscous ; some reddish-brown

haii-s subdorsal ly at base. Wings ochreous brown, irrorated

witli darker scales, the lines black. Fore wings : apex acute,

outer margin rounded ; a fuscous basal shade ; the antemedial

oblique on costa, then inset, nearly straight ; orbicular a

round black spot ; medial line straight to below cell, then

slightly outbent ; reniforra large, white, oval, containing a

black streak and some brown scales
;
postmedial fine, incurved

below reniform ; a few subterminal black spots, chiefly near

costa ; marginal black points, fringe dark brown. Hind
wings faintly angled at vein 4 ; fine antemedial and medial

lines
;
postmedial shade indistinct, closely followed by a

dentate subterminal shade ; a greyish tinge between these

two becoming wdiite at inner margin ; marginal black points

connected by a wavy black line faintly edged with grey.

Fore wings below : the base, apex, and tornus yellowish

white, otherwise light brown ; some black irrorations ; a

velvety black spot as orbicular ; a dark brown irregular

medial line ; reniform whitish, marked as on upper side ; a

broad brown shade below reniform ; the postmedial white,

edged with black on costa, not incurved below reniform ; a

subterminal dentate whitish line, and a black spot near apex.

Hind wings below : the base and outer margin broadly

yellowish ; a large yellowish spot at end of cell similar to

reniform, closely followed by the dark medial line ; a broad

brown space to postmedial, which is fine, black, slightly

irregular ; a dentate subterminal line ; terminal brown shading

between vein 4 and anal angle.

Expanse 42 ram.

Hab. Sixola.

Anomis directilinea, sp. n.

? . Head and thorax red mottled with a few yellow hairs.

Abdomen fuscous grey ; some red hairs subdorsally at base.

Fore wings red, thinly irrorated with yellow scales ; veins

greyish ; costal margin tinged with lilacine ; antemedial line

purplish red, oblique from costa, nearly straight ; a darker

purplish-red line from subcostal outwardly edged with grey

across discocellular and straight to inner margin ; the post-

medial outcurved, wavy to base of vein 3 at medial line ; a

white point as orbicular; a white point at base between 4

and 5 as reniform ; a subterminal purplish-red shade inter-

cepted by the veins. Hind wings fuscous j fringe fuscous

I
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mottled with reddisli brown and a few white scales. Fore
wings below fuscous brown, tiie outer margin paler ; the costa

tinged with red and irrorated with white ; a postmedial

distinct black line. Hind wings below violaceous brown
irrorated with white ; a pale streak on discocellular j a finely

wavy black postmedial line.

Expanse 44 mm.
Hab. Juan Vinas.

Anomis ritbiduj sp. n.

? . Head, thorax, and fore wings red. AbJomen and hind
wings fuscous brown. Fore wings : the lines light brown
irrorated with white ; a white spot at base of submedian

;

the antemedial oblique wavy, outset below median vein ; a
wavy medial line from submedian ; the postmedial twice

outcurved to vein 3, then along vein 3 to reniform ; orbicular

small, grey, edged with brown; the reniform consisting of

two superposed coalescent spots, edged with brown and con-

taining brown points ; subterminal dark spots outwardly
shaded with white ; fringe on both wings light reddish.

Fore wings below fuscous brown ; the costal margin reddish

irrorated with white; postmedial distinct on costa only;
outer margin below vein 5 light brown ; the inner margin
luteous. Hind wings below reddish brown irrorated with
white ; a wavy postmedial line ; a subterminal dark shade.

Expanse 40 mm.
IJab. Juan Vinas.

Anomis harata, sp. n.

cJ . Head and thorax brown tinged with violaceous. Ab-
domen fusccus ; a pale sublateral line; anal hairs whitish.

Fore wings brown slightly tinged with red ; a white spot

and fuscous hairs at base below cell ; lines dark reddish

brown edged with light brown and slightly irrorated with
white scales ; the antemedial wavy, oblique from costa to

near middle of inner margin ; the medial from cell, sinuous
;

the postmedial wavy, twice outcurved to vein 3 ; orbicular as

a white point ; reniform consisting of two superposed coales-

cent spots, purplish black containing a few white scales ; an
interrupted subterminal fuscous shade. Hind wings dull

brown ; fringe greenish brown. Hind wings below purplish

brown irrorated with white ; a finely wavy dark postmedial
line outwardly shaded with whitish.

Expanse 42 mm.
Hab. Juan Vinas.
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Anomis pataglata, sp. n.

(^. Head and thorax fulvous brown tinged with lilacine
;

the patagice ])roduced, reaching third segment of abdomen.
Fore wings reddish brown ; a tuft of brown hairs above sub-

median near base ; a white point at base ; the lines dark
reddish brown irrorated with white similar to A. rubida and
A. harata described above: the orbicular as a dark shade
containing a white point ; reniform large, white, constricted

anteriorly and crossed by a brown streak ; a subterminal

dark shade broken into spots between veins 2 and 5 ;

terminal light brown points ; fringe tipped with white. Hind
wings fuscous brown : a terminal darker crenulate line,

leaving interspace and fringe buff. Hind wings below
reddish brown^ the inner margin broadly fuscous brown,
irrorated with white ; a white point on discocellular ; a dull

reddish postmedial line, outwardly edged with white.

Expanse 40 mm.
Hah. Juan Vinas.

Anomis ru/escens, sp. n.

f^ . Head and tliorax purple-red ; the patagife very tufted,

tipped with black. Abdomen above fuscous ; sublateral buff

spots connected by a faint buff line. Fore wings : costal

margin olivaceous brown irrorated with white ; base below

cell and inner margin below submedian purplish ; cell

medially, and space between median and submedian from

near base to subterminal, bright red ; lines grey edged with

purple ; antemedial slightly wavy, hardly oblique ; medial

faintly incurved from below renitorm
;
postmedial outcurved

fron) 8-6 and outwardly truncate between 5 and 4 ; a broad

subterminal fuscous shade, outwardly edged with light brown
;

outer margin dark reddish brown, crenulate; orbicular a

white point on a purple shade; reniform an interrupted

white line on discocellular. Hind wings dark fuscous brown
;

fringe black mottled with white scales.

Expanse 39 mm.
Hah. Tuis, Juan Vinas.

Anomis innocua, sp. n.

J . Head and thorax dull lilacine brown, a tuft of grey

hairs on vertex. Abdomen fuscous; anal hairs ochreous.

Fore wings dull lilacine brown ; the lines fine, darker, edged

with dark grey ; the anteuiedial wavy, slightly oblique ; the

medial nearly straight; the postmedial twice outcurved to
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vein 3 ; a broaJ fuscous subterminal shade ; a small recldish

medial shade above submedian, extending bejoud medial
line ; outer margin shaded with fuscous ; orbicular a white
point surrounded by a darker shade; reniform large, diffuse,

dark brown, with a grey line on discocellular. Hind wings
dark fuscous brown ; a black shade on discocellular ; fringe

fuscous spotted with white.

Expanse 30 mm.
Ilah. Sixola.

Allied to A.fornax, Gn.

Anomis umh-aia, sp. n.

(J . Wing shape as in A. xylina, Say. Head and tliorax

lilacine brown. Abdomen fuscous; a white lateral line;

anal hairs buff. Fore wings fulvous brown, tinged with
violaceous to reniform and near tornus ; costal fold brownish
irrorated with white ; lines dark, partly edged with grey ;

anteniedial from median, preceded in cell by some white
scales ; medial from below cell, inversely wavy to antemedial;
postmedial to vein 4, twice outcurved ; orbicular a white
point ; reniform large, diffuse, dark, with an interrupted

greyish line on discocellular; a straight purplish shade from
reniform to near tornus ; traces of a darker subterminal shade
from costa to vein 3.

Expanse 36 mm.
Hah. Sixola.

One specimen of this species has the reniform almost
entirely white.

Orcesia striolata, sp. n.

? . Palpi brown. Head and collar shaded with ochreous.

Thorax and abdomen fuscous. Fore wings greyish lilacine,

on basal half numerous lines inwardly oblique from costa to

inner margin, brown shaded with bronze ; a broader bronze
shade across discocellular and oblique to middle of inner
margin ; the postmedial consisting of three fine lines angled
below costa and inwardly oblique, the innermost line con-

tiguous to bronze shade below vein 5 ; the postmedial crosses

a darker lilacine shade below costa and between veins 2 and
4; a dark line shaded with bronze from apex to inner margin,
the bronze shading replaced by silvery gold between veins

2 and 5 ; the terminal portion of inner margin broadly

bronzed ; the outer margin lilacine, with darker strise and a
terminal bronze shade below apex. Hind wings fuscous.

Expanse 36 mm.
Hab. Tuis, Juan Vinas.

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 6
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Plusiodonta nitissima, sp. n.

Palpi white, outwardly shaded with brown. Head : frons

white ; vertex ochreous brown, with a dark projecting tuft.

Collar and thorax ochreous brown, shaded with dark brown
and irrorated with lilacine scales. Abdomen fuscous grey

above, whitish underneatli, irrorated with grey. Fore wings

light brown, with darker lines and shadings ; a lilacine basal

line; the antemedial space broadly silvery golden, thickly

irrorated with brown in cell and just below it, also on sub-

median ; the costa finely dark grey ; the medial space dark,

extending to apex, forming a triangle of which the base is

along a wavy line extending from below apex to lobe on inner

margin, shaded with lilacine along costa, and with wavy,
transverse, lilacine medial lines ; an inwardly oblique dark

shade from below reniform to lobe; the renitbrra consisting

of wavy lines and some golden scales ; some golden scales

also medially below cell ; the postmedial partly shaded with

lilacine ; a large silvery-golden space on outer half of inner

margin extending slightly above vein 2, and a smaller similar

space beyond postmedial between veins 3 and 5; a fine sub-

terminal line outcurved to 6, then incurved across this latter

golden space, rounded and deeply incurved across the golden

space on inner margin ; three submarginal black spots above

tornus, and some golden spots above vein 3, outwardly shaded

with black from vein 4 to 7 ; an interrupted marginal lilacine

shade and terminal line. Hind wings fuscous grey.

Expanse 39 mm.
Hab. Tuis.

Plusiodonta miranda, sp. n.

Palpi reddish brown. Head and thorax brown. Collar

golden brown, all irrorated with lilacine. Abdomen fuscous

grey. Fore wings golden brown; from base of costa and
inner margin to lobe lilacine grey, limited by a fine oblique

whitish line ; a dark streak on costa and below cell, and one
in cell more outset, followed by another on costa beyond;
from before middle of subcostal an inwardly oblique dark
shade to submedian ; the outer portion of inner margin to

near tornus shaded with lilacine ; the medial space slightly

tinged with lilacine ; the costal margin from before middle

to near apex shaded with lilacine; reniform duller brown ; a

black line from outer margin along vein 7 and incurved to a

golden-yellow postmedial spot on vein 2 ; an ovate black

line from tornus to near vein 3 ; two other fine lines curved

posteriorly and meeting below vein 3 extend, the inner one
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to costa, the outer one to outer margin at vein 7 ; some
terminal lilacine shading ; fringe greyish brown, tipped with
whitish from apex to vein 3. Hind wings fuscous grey

;

fringe tipped with whitish*

Expanse 38 mm.
Ilab. Juan Vinas.

Gonodonta pulverea, sp. n.

? . Palpi grey, tipped with white. Frons and vertex
white. Collar and thorax lilacine grey, scales on latter tipped
with white. Fore wings : the costal margin and cell brownish

;

below cell and outer margin lilacine grey, irrorated with
brown ; an indistinct brown basal line and fine antemedial
line^ the latter meeting on inner margin a more distinct

medial line, obliquely incurved below cell ; reniform light
brown, edged with whitish and containing a few black scales

;

the postraedial fine, wavy, partly shaded with dull golden
brown, hardly perceptible; a lunular subterminal line, indis-

tinctly edged with white ; a lunular submarginal line, shaded
in places with white. Hind wings fuscous brown.
Expanse 38 mm.
Hab. Tuis.

Gonodonta sitia, sp. n.

Palpi, head, and thorax dark brown, glossed with lilacine.

Abdomen black above ; anal hairs buff. Fore wings dark
olivaceous brown ; a black point near end of cell ; two darker
antemedial lines from inner lobe, outwardly oblique, the

basal line partly edged inwardly with white ; a medial line

of lilacine scales between vein 2 and subraedian ; a post-

medial dentate bufi" line from vein 5 to 2, preceded and followed

by lilacine scales ; the lobe at tornus reddish brown, preceded
by a geminate reddish-brown line on inner margin; lilacine

irrorations on outer margin separated by vague brown lines
;

fringe grey. Hind wings black; a medial bright yellow
band from costa across two-thirds of wing.
Expanse 41 mm.
Hab. El Sitio.

Gonodonta avangareza^ sp. n.

Palpi white in front and above, laterally brown. Frons
and vertex white. Collar anteriorly brown, posteriorly dark
reddish brown, with a row of lilacine scales. Thorax dark
reddish brown. Abdomen above black. Fore wings brown,

6*
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palest on outer margin ; the lobe near base of inner margin
dark reddish brown, and a similar streak above vein 2 to

postmedial ; some liiacine white irrorations on costa and below
cell at base, and also on a vague antemedial dark wavy line

;

the postmedial black, divided by a line of liiacine irrorations,

slightly oblique from costa to submedian near tornus ; some
fine medial reddish-brown lines ; a curved brown line beyond
postmedial, followed by darker lunular lines, becoming
dentate towards tornus, the costal margin apically shaded
with reddish brown. Hind wings black; a broad orange

band from base along costa, then curved medially across two-

thirds of wing.

Expanse 37 mm.
Hah. Avangarez.

Gonodonta lecha, sp. n.

Palpi and head whitish grey, (yollar and thorax grey.

Abdomen deep yellow above, bufF-white underneath. Fore
wings dark silky brown ; the costal margin white, tinged

with light brown along extreme costa ; the base to below cell

pale olivaceous brown ; a grey-white streak along base of

inner margin ; the sinus bordered with liiacine grey ; a

straight subterrainal pale line from vein 9 to tornus, followed

by light brown and liiacine grey, on which are indistinct

lunular lines and submarginal points; a velvety black point

on discocellular anteriorly. Hind wings orange-yellow ; the

outer margin broadly black, narrowing to a i)oint near anal

angle. Uuderneath the hind wings are yellowish without

markings, or with only a little black on outer margin.

Expanse 38 mm.
Hab. Avangarez.
Closely allied to G. sinaldus, Gn., but easily distinguished

by the subterminal line and paler costa and the diflferent hind
win^s.

VI.

—

A Synoptical Revision of the Dynastid Genus
Lonchotus. By Gilbert J. Arrow.

(Published by permission of the Trustees of the British Museum.)

I DESCRIBED in 1908 two new species of the Madagascan

genus Lonchotus. Only two species were previously known,

L. lentus, Burm., and L. Lateretusus, Fairm., the latter being



Dynastid Genus Lonchotus. 85

apparently (cf. Felsche, Deutsche enfc. Zeitschr. 1906, p. 350)
the form long before described from the female by King as

Geotrupes crassus. I now raise the number of known species

to nine, by the addition of five new species, the types of all

of which are in the British Museum. All have a close

external resemblance, but, as is frequently found in such

cases, the genitalia of the males show strongly marked
differences. Tlie females are very difficult to distinguish,

but the following table of the species will, I hope, prove

sufficient for the discrimination of both sexes.

The genus is related to Dipelicus, but is quite distinct and
remarkably homogeneous. It is practically confined to

Madagascar, and it is remarkable that, although systematic

collecting has now been carried out in most of the numerous
small islands of the Mascarene region, the little coral island

of Astove, about 150 miles north-west of the northern end of

Madagascar, is the only one in which this genus has been

discovered, while the form occurring in that island is a very

distinct one which certainly cannot be regarded as of late

evolution. Specimens of Lonchotus lentus from the Dejean

Collection now in the British Museum were said to come from

the He de France ; but this has not been confirmed, although

it has many times been brought from Madagascar. Dr. Sicard

has it from Ivondro.

The majority of the species inhabit the northern part of

their region, but probably the number will be further in-

creased when other parts of Madagascar have been more
thoroughly explored. Lonchotus crassus, Klug, was found

at Antongil Bay (Brit. Mus.), and Dr. Sicard has a series of

L. punctatissimiis, Arrow, from Mt. Amber. Of L. polituSy

Arrow, described from specimens collected by Professor Scott

Elliot at Fort Dauphin in the south, Dr. Sicard has a female

taken at Fianarantsoa.

The figures of male and female given in Grandidier's
' Histoire de Madagascar,' Ooleoptera, pi. xx. figs. 5 & 6,

with the name Lonchotus crassus, do not represent that

species, but apparently L. lentus, Burm.

1 (16). Hind angles of the pronotum not
rounded oft".

2 (7). Propygidium coarsely striated.

3 (6). Sides of the pronotum very strongly

punctured.

4 (5). Sides of the pronotum with a smooth
space in the middle.

(Prothorax of male without anterior

tiihercles) crassus, Klug.
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6(4). Sides of the pronotum without a smooth [Arrow,
space in the middle punctatissimus,

6 (3). Sides of the pronotimi very feebly punc-
tured lentus, Burm.

7 (2). Propygidium finely and closely striated.

8 (9). Elytra scantily punctured, with the

eutural strias obsolescent on the ante-

rior half politics, Arrow.
9 (8). Elytra with deep entire sutural striae

and numerous confused punctures.

10 (15). Mandibles deeply notched and trilobed

externally.

11 (14). Clypeus subelliptical, not dentate in

front.

12 (13). Pronotum with a well-marked impunc-
tate area before the scutellum eicardi, sp. n.

13 (12), Pronotum without a well-marked im-
punctate area before the scuteUum . . borealis, sp. n,

14 (11). Clypeus triangular, with the apex mi-
nutely bidentate latus, sp. n.

15 (10). Mandibles subquadrate, not distinctly

notched externally rotundus, sp. n.

16 (1). Hind angles of the pronotum rounded off astove7isis, a^^, n.

Lonchotus horealis, sp. n.

Niger, nitidus, corpore subtus rufo, breviter rnfo-hirto, ovatus,

rotundus ; capite crebre granuloso, clypeo subelliptico, apice

paulo arcuato, baud dentate; pronoto rugose punctate, area

lateral! laevigata, lateribus medio subangulatis, angulis posticis

obtusis, basi vix sinuato ; scutello fere impunctato; elytris

fortiter confuse punctatis, punctis annulatis, lateribus Isevigatis,

apicibus obsolete punctatis, stria profunda Integra suturali
;
pro-

pygidio paulo product©, striis stridulatoriis subtilissimis dense et

late prcedito
;
pygidio medio nitido, lateribus minute punctato-

rugosis; mandibulis extus profunde incisis, trilobatis :

(5 , capite sat breviter acute cornuto
;
pronoto modice late, pro-

funde excavato, lateribus utrinque biacuminatis.

Long. 20-22-5 mm. ; lat. max. 12-13 mm.

Hob. N. Madagascar : Grande Terre.

A series of specimens was taken bj Dr. A. Sicard, who has

kindly presented examples of each sex to the British Museum.
In the best-developed male the thoracic excavation, which is not

very wide, extends to within a short distance of the hind mar-
gin, but in others it only reaches about the middle. The sur-

face of the cavity, as in all the species, is transversely wrinkled,

and the rest of the pronotum is coarsely punctured, with the

exception of a smooth area at each lateral edge. The middle
of the hinder part is visibly, but not strongly, punctured.

The elytra are moderately coarsely and rather confusedly

punctured, the punctures being absent from the hinder part
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except near the margin and the inner and outer edges. The
propygidium bears very close and evenly distributed stridu-

latory striae.

Lonchotus sicardi, sp. n.

Kiger, haud nitidus, corpore subtus rufo, breviter rufo-birto, ovatus^

couvexus ; capita laxe rugoso, clypeo brevi, elliptico, vix deutato ;

pronoto inaequaliter grosse puuctato, baseos laterumque medio
Isevigato, lateribus medio areuatis, angulis posticis obtusis, basi

leviter trisiuuato ; scutello impunctato ; elytris pariim fortiter

confuse punctatis, punotis annulatis, lateribus la3vigatis, apicibus

'obsolete punctatis, stria profunda integra suturali
;
propygidio

paulo product©, striis stridulatoriis subtilissimis dense et late

praedito
;
pygidio medio fere polito, lateribus minute punctato-

rugosis ; maudibulis extus profunde incisis, trilobatis

:

(S , capite sat breviter acute cornuto
;
pronoto modice late et pro-

fuode excavato, lateribus utrinque biacuminatis.

Long. 27 mm. ; lat. max. 15-16 mm.

Hub. N. Madagascar : Antongil Bay, Vohdmar.
A female specimen in the British Museum was taken at

Antongil Bay, and Dr. Sicard has found both sexes at

Vohdmar. The female specimens from both localities are

completely opaque above, but the single male, although less

glossy than the other species o£ the genus, is not opaque.
Whether the difference is accidental or characteristic we
must await further observation to determine. The clypeus-

is rather shorty very little attenuated in front, feebly im-
pressed, but not toothed at its apex. The pronotum is almost
devoid of punctures at the lateral margins, except the front

angles, and at the middle of the base. The punctures of the

elytra are not very large and not arranged in distinct rows^

Lonchotus latus^ sp. n.

Breviter ovalis, niger, nitidus, corpore subtus fusco-rufo, sat dense
rufo-birto ; capite rugoso, antice attenuato, minute bilobato

;
pro-

noto inaequaliter punctate, laterum baseosque medio fere Isevigato,

margine externo medio fere angulato, angulis posticis bene mar-
catis, fere rectis, basi leviter trisiuuato ; scutello fere laevi

;

elytris grosse et crebre irregulariter annulato-punctatis, lateribus

Isevigatis, apicibus obsolete punctatis, stria suturali integra pro-

funde incisa
;
propygidio postice producto, striis stridulatoriis,

utrinque subtilioribus laete et dense praedito; pygidio nitido,

lateribus subtiliter rugulosis; mandibulis apice profunde fissis,

extus trilobatis :

S , capite breviter acute cornuto
; prothorace late et profunde exca-

vate, lateribus utrinque biacuminatis.

Long, 32 mm.; lat. max. 19 mm.
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Hah. N. Madagascar.

The species is represented by a single male specimen in the

British ^luseum collection. It is about the size of L. crassus,

but relatively broader and shorter. The prothorax is irregu-

larly punctured and has smooth areas at the middle of the

base and sides. The hind angles are almost right angles.

The thoracic cavity is about as broad as it is long, reaching

to near the base, and, as in all the species except L. crassus,

is produced into two points on each side. The elytra are

closely and very coarsely punctured, the punctures not

forming distinct lines. The propygidium is produced and its

stridulatory strise are fine and close, with a still more finely

sculptured area on each side.

Lonchotus rotimdus, sp. n.

Niger vel piceus, nitidus, corpore subtus nifo, broviter rufo-hirto,

ovatus, rotundus, subglobosua ; capite subrugoso, antice attenuate,

baud inciso
;
pronoto omnino rugose punctato, absque areis la)vi-

gatis, lateribus medio subangulatis, angulis posticis obtusis, basi

leviter trisinuato ; scutello paulo punctulato ; elytris grosse baud
profunde punctatis, punctis annulatis, parum regularibus, lateri-

bus Isevigatis, apicibus obsolete punctatis, stria integra profunda

Buturali
;
propygidio postice producto, striis stridulatoriis sub-

tilissimis dense et late prsedito
;
pygidio medio nitido, lateribus

minute punctato-rugosis ; mandibulis extus subquadratis, vix

incisis

:

c?, capite sat breviter acute cornuto; pronoto late et profunde

excavato, lateribus utrinque biacuminatis.

Long. 25-28 mm. ; lat. max. 14-16 mm.

Hah. N. Madagascar : Nossi Be.

There are two male specimens in the British Museum. It

is a compact globose species, differing from all the rest by the

form of the mandibles, which arc very prominent externally

and not distinctly lobed. The pronotum is very strongly and
deeply punctured, without smooth spaces. The scutelluni is

not quite smooth, but bears an angulate line of rather con-

fused fine punctures. The elytra are coarsely and irregu-

larly but not very deeply punctured, and tiie propygidium
bears very fine stridulatory strias which extend without inter-

ruption across the whole median part. The thoracic cavity

of the male extends nearly to the hind margin and is wide
and deep.

Lonchotus astovensis^ sp. n.

Fusco-brunneus, nitidus, pectore sat dense rufo-hirto, breviter
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cylindricus, postice leviter ampliatus ; capite toto rugoso, para-

bolico, antice vix iuciso
;
pronoto fortiter sat inoequaliter punc-

tate, postice medio Isevigato, lateribus regulariter arcuatis, basi

Itevissime trisinuato, augulis posticis rotundatis ; scutello laevi

;

elytris grosse baud profunda annulato-punctatis, punctis sub-

seriatis, lateribus Isevigatis, apicibus obsolete punctatis, stria

suturali Integra profunde impressa
;
propygidii medio striis stri-

dulatoriis parum dense prajdito ; pygidii lateribus punctato-

rugosis ; mandibulis extus distincte trilobatus :

J , capita breviter acute cornuto
; pronoto profunde longitudinaliter

excavato, lateribus utrinque biacuminatis
;
pygidio politissimo :

$ ,
paulo longiora, capite postice leviter angulatim carinato

;
pygidii

medio subtiliter punctato.

Long. 20-22-5 mm. ; lat. max. 11"5-12*5 mm.

Hal. Astove T.

A specimen of each sex was taken by Mr. P. R. Dupont
and presented by him to tlie Museum. It is a rather small

species of a dark reddish colour, and differs most markedly
from its allies by the obsolete hind angles of the prothorax.

The thoracic cavity of the male is rather narrow but deep,

and extends almost to the hind margin of the pronotum.
The punctures of the elytra are Large, but not deep, and not

distinctly arranged in rows.

VII.— Tioo neio Genera of Starfishes.

By Walter K. Fisher, Stanford University, California.

The new genera belong to the Benthopectinidse, their

position being somewhere between Benthopecten and Luidi-

aster [Acantharchaster) . Tiie type species were described

by me as AcantJiarchaster *, because the abactinal spino-

paxillpe, marginal plates, and adambulacial armature show a

great similarity to those of Acantharchaster dawsoni.

In his recent account of the Notomy ta f, Ludwig recognizes

eight genera, divided among two families, the CheirasteridaB

(corresponding to Verrill's Pontasterinse) and the Bentho-

pectinidEe. These two groups are equivalent to the Bentho-

pectinidse as employed by me in 1906$. The new genera

* Zoologischer Anzeiger, Bd. xxxv., March 29, 1910, pp. 549-551.

t "Notomyota, eine ueue Orduung der Seesterne," Sitzungsb. k. preiiss.

Akad. d. Wiss. 1910, pp. 435-466.

X U.S. Fish Comm. Bulletin for 1903, pt. iii. p. 1039.
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are intermediate in many respects between Ludwig's two
families. They resemble Luidiaster (Cheirasteridse) in the

structure of the abactinal spinopaxillffi, heavily armed mar-
ginals, and adambulacral plates, but possess also the

diagnostic feature of the other family— the odd interradial

marginal plates. For this reason I am inclined to maintain
tiie family Benthopectinidai in the extended sense, and
without subfamilies.

Ludwig recognizes two genera with odd interradial mar-
ginal plates : Pararchaster, having the abactinal plates with
several spiuelets, and Benthopecten, with only one spine or

spinelet to a plate, rarely two or three. No other characters

are designated. The two groups are extremely close, and
often difficulty is encountered in deciding to which genus a

given form belongs. This is true of the variable B. acantho-

notus, Fisher, which is Benthopecten on the rays, and
Pararchaster over most of the disk. My B. claviger would
fall in Pararchaster and B. mutahilis probably in Bentho-
pecten, although many plates have several spineleta (1 to 7).

Unfortunately the type of Pararchaster is not so well

differentiated from Benthopecten as some other species of the

group—e. g., P. spinosissiinus. I have used the name
Benthojyecten in the subjoined synopsis in the extended sense,

equivalent to Sladen's (not Ludwig's) Pararchester. This
ke}' is intended to complement the second portion of Ludwig^s
synopsis (" Notomyota," p. 442).

An unpaired (odd) marginal plate present in

some or all of the interradii. Dorsal
muscle-bands not attached by a tendon to

a proximal ambulacral ossicle.

a. Abactinal platesof papular areas low, tabulate,

and strongly stellate, the larger bearing a
conspicuous central spine surrounded by a

circle of more or less elongate spinelets

(fig. 5, p. 92) ; superomarginals with 2 or 3,

inferomarginals with 2 to 5 long bristling

spines (fig. 3) ; odd interradial marginal not
especially prominent ; usually absent in

Bome of the interradii, never in all, and
sometimes present in only one.

b. Papulae extending one-third to three-fifths

length of ray ; mouth-plates with nume-
rous (9 to 16) marginal spines disposed

in three independent series on each pair

of mouth-plates; the median teeth the

longest, and less numerous than either

farrow series (fig. 1) ; dorsal muscle-

bands not very strong or prominent,

often weak , Nearchaster, gen. nor.

fi
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bb. Papulae extending only one-seventh length
of ray ; mouth-plates with comparatively
few (5 or 6) marginal spines, regularly

graduated in length toward inner teeth

(fig. 2) ; dorsal muscle-bands stout and
conspicuous Myonotiis, gen. nov.

aa. Abactinal plates flat or convex, not tabu-
late, and though frequently lobed on papu-
lars areas, not strongly so, bearing a central

spine only, or several spinelets in addition,

or one to several small spinelets ; supero-

marginals usually with only one large

spine, and inferomarginals with one or two
primary spines; odd interradial marginal
prominent and usually present in all inter-

radii Benthopecten, Verrill.

Neaechaster, gen. nov.

Benthopectinidae with the odd interradial marginal plate

lacking in from one to four interradii, though sometimes
present in all; not always present in both series of the same
interradius ; abactinal plates large and small intermingled,
the larger primary plates bearing on a low tabulura a long
sharp spine surrounded by a circle of accessory slender
spinules, variable as to number and length—sometimes over
half as long as the primary spine ; secondary plates with a
group of shorter spinelets

; primary plates of papular areas
strongly stellate

;
papula3 not in circumscribed areas, but

distributed all over disk (except sometimes the very centre)

and along ray from one-third to three-fifths its length, being
confined to either side of the paxillar area distally ; rays
very long and slender ; marginals extremely spiny—2 or
3 long sharp superomarginal spines and 2 to 5" infero-

marginals ; subambulacral spines 1 to 3, usually 2, long

;

furrow-spines 1 to 7 ; mouth-plates large, with numerous
marginal spines, those of each pair of plates disposed in three
independent series ; the median teeth which are the largest

and fewest, and on either side a series of 8 to 12 smaller
spines, subequal or graduated in length toward the mesial
members of the group

;
pedicellarige when present large,

pectinate, on any or all of the following plates : abactinals,

inferomarginals, actinal intermediates ; dorsal muscle-bands
not attached to an ambulacral ossicle, rather weak.

Type, Acantharchaster aciculosus^ Fisher, 1910.

Myonotus, gen. nov.

Benthopectinidai similar to Nearchaster^ but differing in

having the papulte confined to the disk and proximal seventh
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o£ ray, in the comparatively few marginal moutli-spines,

regularly graduated in length toward the inner teetli^ and in

the very stout dorsal muscle-bands ; marginal plates very

spiny (2 or 3 superomarginal and at least 3 inferomarginal

spines)
;
primary abactinal plates of papular areas strongly

lobed and in the form of tabulate paxilla?, bearing a large

central spine, and a circle of small spinelets on the tabulum ;

odd interradial marginals present in all interradii, the unpaired

superomarginal not conspicuously larger than neighbouring
plates, and its spines not larger than succeeding supero-

marginal spines ; adambulacral furrow-spines 1 to 3, long ;

subambulacral spines

Type, Acayitharchaster intermedins, Fisher, 1910.

Fig. 1.
Fig.

Fig. 5.

Fig. 1. Mouth-plates of Nearchaster nciculosus. x 3.

2. Mouth-plates of Mrjonotus intermedins, x 3.

3. Seventli superomarginal plate of Nearchaster aciculosus, from
above. X 3.

4. Eighth adambulacral plate of Myonotus intermedins : /, furrow-
spines. X 3,

5. Abactinal paxillae of Nearchaster aciculosus. x 3.

II
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VIII.

—

Description ofa new Species of Ternnophyllus, Brunn.-

Watt. {Orthoptera : Pliasoonurida3),/?-o»i the Malay Penin-

sula. By W. F. KiRBY, F.L.S., F.E.S., late Assi.staut in

Zoological Department, Natural History Museum, Soutli

Kensington.

[Plate III.]

De. F. Hanitsch has kindly presented to the Natural

History Museum a very handsome Phasgonuride belonging

to the family Pseudophyllidoe and the section Phyllomimi of

Brunner. It was collected by xMr. V. Knight at Bukit

Lantai, Sungi Ujong, Malay Peninsula, in July 1910 ; and

at Dr. Hanitsch^s request I have much pleasure in naming it

after the collector.

Temnojihyllus kniyhti^ sp. n,

Allied to T. speciosus, Brunn.-Watt. Mon. Pseudophylliden,

p. 4(3. n. 1, pi. ii. fig. 13 (181'5), from Malacca and Borneo.

Head smooth, conical, white; antennje twice as long as the

tegmina, green towards the base, afterwards with long black

spaces, and the latter half almost entirely black ; scape

whitish below, above green, with a slight tooth internally.

Pronotum dull white, shading into green at the extremity,

the transverse sulci only slightly marked, not so close

together as in Brunner's figure of T. speciosus; the longitu-

dinal sulcus very slightly marked and obsolete in front of the

first transverse sulcus ; the surface is marked with small,

scattered, reddish-brown, raised granules, and the deflexed

lobes are strongly serrated at the lower extremities. Tegmina
leaf-green, of nearly uniform breadth, the extremity broadly

emarginate. On the costa is a continuous narrow white line,

and at the base the inner margin and mediastinal nervure are

broadly reddish grey for a short distance. Beneath the

mediastinal nervure are three large triangular white spots,

each bisected by a nervure, and bordered, except at the base,

with black. Just above the base of the mediastinal nervure

is another small triangular white spot, and there is another

small one, of irregular shape, and enclosing a reddish-brown

mark, a little writhin the middle of the inner margin. Wings
about as long as the tegmina and similarly emarginate, green

as far as vi.^ible. Front legs green, inner carina with four

moderate-sized spines ; white beneath, with a broad black
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stripe along the middle carina. Front tibiaj with both the

lower carinas spinose, and a spine on the upper carina beyond

the middle. Middle and hind femora strongly spined on the

outer carina? ; the tibias with tlie upper and the two lower

carinse all spinose. Under surface of body white; ovipositor

with the valves broad, and black towards the extremities,

which are obtusely pointed.

Length from tip of head to end of tegmina 85 mm. ; breadth

of tegmina 22 mm. ; length of antennae 125 mm.

IX.

—

Some new Curculioninse/rom Central and South

America. By G. C. Champion, F.Z.S.

Since the publication of the Appendix to the Curculioninfe

in the ' Biologia Central!-Americana ' [Coleopt. iv. pt. 7,

pp. 178-212 (Oct. 1910)] a few additional forms have been

found amongst the stores at the British Museum, and as

there are two fine new Zygopids amongst these insects, it is

advisable to describe them at once, before the collection of

this subfamily is presented to the Museum by Dr. F. D.
Godman. The Zygopids are particularly interesting, as they

prove to be common to Costa Rica and Ecuador.

Hylobiina.

Hilipus carinicollis, sp. n.

? , Bather short, broad, piceous, the depressions of the

surface somewhat sparsely clothed with very small, hair-like,

ochreous scales, the prothorax with a transverse patch of

broader, similarly-coloured scales on each side in front, a

larger patch on the anterior part of the flanks beneath, and
a few white scales at the base near the hind angles, the

elytra also with several small widely scattered intermixed

patches of rather broad white scales, these being clustered

into an irregular transverse fascia at one-third from the

apex, the scutellum albo-squamose. Head densely punctate,

foveate between the somewhat narrowly separated eyes;

rostrum very feebly curved, moderately stout, a little longer

than the head and rostrum, sparsely punctate, smooth along

the median line to near the tip. Prothorax strongly trans-

verse, slightly rounded at the sides, and abruptly constricted

and narrowed in front ; sharply carinate and coarsely granu-

late. Elytra moderately long, broad, punctate-striate, the
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dorsal interstices raised and each with a series of 3mall,

smooth, shining tubercles extending down their entire

length.

Length 9h, breadth 4-^ millira.

Hab. W. Coast of America, ? Panama [Kellett and Wood).
This insect was received by the British Museum in 1850,

but not incorporated in their general collection. It was
doubtless obtained at Panama, the type of Metamasiua
dimidiatipennis (Jekel), a species known to occur there,

bearing a similar locality-label. H. carinicoUts may be
readily identified by its extremely short, sharply carinate,

granulate prothorax, and the coarsely seriato-granulate,

irregularly albo-fasciate elytra. It approaches the Mexican
H. crux-alba.

Anchonina.

Anchonus spharicus, sp. n.

Oblong, convex, opaque, black, the antennae piceous or
obscure ferruginous, the surface more or less coated with a
dark brown exudation, amidst which patches of very minute
adpressed scales are visible; the legs sparsely setulose.

Rostrum curved, stout, about as long as the head and pro-
thorax, not constricted at the base, coarsely and closely
seriato-punctate to the tip. Eyes small, depressed, trans-
verse. Antennse inserted near the apex of the rostrum, the
eighth joint of the funiculus large, a little broader than long,
nearly as wide as the base of the club. Prothorax slightly

broader than long, rounded at the sides, narrowed and feebly
constricted in front ; rather sparsely punctate, the punctures
small and each placed in a shallow, rather large fovea, the
interspaces with a few minute, shining, widely scattered,
transverse or rounded granules. Elytra oval, convex, at the
middle much wider than the prothorax; with rows of scattered
punctures, which are each placed in a large shallow fovea,
the interstices with numerous, more or less distinct, rounded,
feeble, tuberculiform prominences and a few minute shining
granules similar to those on the prothorax, 3, 5, and 7
angularly raised or tuberculiform at the base. Ventral
segments 1 and 2 on the same level, the suture between
them sinuous and shallow.

Length 9-10, breadth 4^ millim.

Hab. Nicaragua, Choutales {coll. Fry) ; Colombia [Mus
Brit.)

.

Two examples, the one from Colombia (taken as the type)
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with the elytra more distinctly tuberculate, and the pro-

thorax more uneven, than the insect in the Fry collection,

the Nicaraguau locality for which seems to require coutirma-

tion. The prominences on the elytra are equal in size and
less conspicuous than in the nearest allied Central-American
forms, from most of which the present species also differs in

its large size and in the trinodose l3asal margin of the elytra.

The Colombian specimen is labelled with the MS. name
A. sphcBricus, Buq., in the British Museum.

Anchonus rufipes, sp. n.

Oblong, convex, opaque, black, the antennae and legs

ferruginous, the surface more or less coated with a brownish
exudation and also set with very minute, short, scattered

setse. Rostrum stout, feebly curved, about as long as the

]H'othorax, rugosely punctate to the tip, not constricted at

the base. Eyes depressed, transverse. Antennae inserted

near the apex of the rostrum, the eighth joint of the funiculus

transverse. Protborax broader than long, rounded at the

sides, abruptly constricted in front ; densely foveolato-

punctate, the narrow interspaces here and there obliquely

raised or granulate. Elytra oval, at the base a little wider
than the base of the prothorax, moderately produced at the

apex ; with rows of closely placed rather fine punctures, the

interstices subcostate, the ridges broken up into small

tubercles on the apical half, and with a few widely scattered,

minute, shining granules. Beneath coarsely puuctate

;

ventral segments 1 and 2 connate in their median third.

Length 5^, breadth 2^ millim.

Hah. Mexico [Dupont).

One specimen, contained in the Bowring collection,

purchased in 1863, and iucorrectU IdiheWeH A. elongatus, Sch.,

in the British Museum. This species is abundantly distinct

from any of the Anchoni described or enumerated in the
' Biologia.'' The ridges on the elytra, except towards the

apex, are less interrupted than in most of the Mexican forms,

the insect in this respect approaching A. jmnamensis; the

tubercles, too, on the apical declivity are small. Compared
with A. elongatus (the type of which I have seen), the present

species is less elongate and has a shorter prothorax, with the

sides strongly rounded, and the seriate punctures on the

elytra are small and closely placed.
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Z Y G O P I N A.

Cratosomus sextubercidatus, sp. n.

Elongate- rhomboidal, broad, black, the elytra and under

surface with a faint asneous, gi'een, or bluish lustre ; the

prothorax with a large, transverse, anteriorly rounded patch

on each side at the base, and the elytra with the base and a

traasverse postmedian fascia (becoming narrower inwards

•and not reaching the suture), finely fulvo- or cinereo-pubescent.

Head closely, minutely punctate ; eyes very large, narrowly-

separated in (^ , a little more distant in $ ; rostrum curved,

very stout, moderately long, finely punctured, smooth at

the tip. Prothorax transverse, rather convex, rounded at

the sides, much narrowed in front, opaque, closely, minutely
punctate, and with an abbreviated median carina. Elytra

broad, triangular ; coarsely foveato-striate, the foveae de-

creasing in size towards the apex ; the interstices convex to

about the middle, 3 with a very large rounded tubercle a

little below, and 7 and 9 each with a slightly smaller tubercle

at, the base, that on 9 projecting laterally ; the apices

€ach armed with a long, stout, oblique, spiuiform tooth.

Pygidium broadly exposed beneath in ^ , narrowly so in ? .

Femora sharply unidentate.

<J . The median portion of the metasternum and of the

first two ventral segments densely clothed laterally with

long, erect, reddish-brown hairs, the lower surface of the

intermediate and posterior femora also densely clothed with
similarly coloured hairs.

Length 25-28, breadth 12|-13 millim. (c? ? •)

Hai. Costa Rica, Tucurrique, 800 metres {Pittier : ? )

;

Ecuador, Cachabe {Rosenberg : J )

.

Two males, found in Nov. 1896, in the " tierra caliente
"

of Ecuador, and one female, received from Mr, Pittier, in

1897, from Costa Rica. Very similar to C. hoplites, Perty

(— lacrimans, Gyll.), but with the elytra tri-tuberculate at

the base and conspicuously fasciate beyond the middle, the

metasternum and first two ventral segments clothed Avith

long reddish-brown hairs down their median third in the male,

the intermediate and posterior femora also pilose beneath
in this sex. C. subtuberculatus should follow C spicatus in

the arrangement of the Central-American forms.

Cratosomus biannulatus, sp. n.

Subcuneiform, rather narrow, black ; the prothorax and
elytra Avith a very large, common, oval annulus (extending

Ann. d- Mag. N. Hist. Ser. 8, Vol. vii, 7



98 Mr. G. Meade-Waldo on

from the middle of the former to the middle of the latter),

the elytra with a common, rounded, smaller annulus on the

apical declivity, the prothorax with an oblique stripe on each

side anteriorly (as seen from above) and the whole of the

flanks (a large spot in the middle excepted), the head around

the eyes, and the base of the rostrum, thickly clothed with

minute, fulvous or brownish-cinereous, hair-like scales, the

under surface and legs sparsely set with slightly longer

similarly-coloured scales. Head densely punctate; eyes

very large, well separated in both sexes ; rostrum very stout,

curved, moderately long, finely punctured, smooth at the tip.

Prothorax a little broader than long, gradually narrowing

from the base, opaque, closely, minutely punctate, and some-

times obsoletely carinate towards the apex. Scutellum

oblong, sulcate. Elytra cuneiform, foveato-striate, the fovese

decreasing in size towards the apex ; the interstices convex,

1-4 for about two- thirds of their length set with scattered,

small, smooth tubercles and then becoming flat on the apical

declivity ; the annulate portions of the surface depressed, the

humeri rounded. Femora sharply unidentate. Pygidium
broadly exposed beneath in ^ , very narrowly so in ? .

Length 19-20, breadth 8|-8| millim. (c? ? .)

Hab. Costa Rica {Mm. Dresden) ; Ecuador, San Javier

and Lita (coll. Fry, in Mus. Brit.).

Described from four specimens from Ecuador. Dr. Heller,

of the Dresden Museum, has also sent me an example of the

same species, labelled as from Costa Rica, for determination,

the habitat of which seemed to me to be doubtful at the

time, and the insect was therefore omitted from the enume-
ration of the Central-American Cratosomini. There is, how-
ever, no reason to think that a mistake had been made in

labelling, C. sextuberculatus having a similar geographical

distribution. C. biannulatus should follow C. aspersus in

the arrangement of the Central-American forms.

X.

—

Neiv Species of Diploptera in the Collection of the

British Museum. By Geoffrey Meade-Waldo, B.A.

(Published "by permission of the Trustees of the British Museum.)

Part III.

In the present paper are contained descriptions of some new
species of the family Vespidte from various localities.

The occurrence of two species of Purapolybia in the
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collection of Hymenoptera made by Escalera iu S.W. Persia

is of much interest, since it adds considerably to our know-
ledge of the distribution of the genus.

The measurements of length, as on previous occasions,

have been taken from the front of the head to the apical

margin of the second abdominal segment, unless special

mention is made to the contrary. All the types are in the

National Collection.

Eumenidffl, Westwood.

Pterochilus, Klug.

Pterochilus korbi, Schulz.

Pterochilus korbi, Schulz, Hymenopteren-Studien, pp. 48-52 (1905).

Pterochilus aterrimus, E. Sauuders, Trans. Ent. Soc. Lond. p. 403
(1905).

A comparison between the types of these two species

proves them to be identical. The locality of capture for

both is Biskra. B. korbi has priority of publication by a

few months, although the descriptions of both were published

in the same year.

VespidsB, Latr.

Belonogasler buyssoni, sp. n.

B. pusiUo similis, sed facie omnino ferrugineo, tarsisque nigris.

? . Ferruginous ; antennae, mesonotura, and segments 2-6
of the abdomen blackish ; tergites of segments 2, 3, 4 of abdo-
men with two whitish-yellow oval marks on the latero-apical

margin, the marks on segment 2 being larger than those on
segment 3, and the latter larger than those on segment 4.

Femora obscure, tibise and tarsi black. Head and clypeus
uormal, the latter sharply pointed. Antennae short and
slender. Wings hyaline, somewhat cloudy towards the apex,
and golden-yellow along the costa. Stigma golden-yellow.

Abdomen with the petiole long and slender, longer than the
thorax ; abdominal segment 2 with a long petiole and
widening gradually towards the posterior end. Pubescence
on thorax short, thick, whitish yellow.

Total length 20 mm.
2 ?.
Hab. Igauga Busoga, S. Nigeria (/. /. Simpson). Col-

lected for the Entomological Research Committee (Tropical
Africa), 29. iii. 1909.
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This insect, which I have much pleasure in dedicating to

M. R. du Buysson, of the Paris Museum, is very similar to

B. pusiUus, Kohl, in general appearance, but may be readily

distinguished by the absence of yellow markings on the face

^nd clypeus and the totally black tarsi.

MiSCHOCYTTARUS, SaUSS.

Mischocyttarus labiatus.

Zethus labiatus, F. Syst. Piez. 1804, p. 284. no. 6.

Polybia melanaria, Cam. Invert. Pacif. i.

Cameron^s species, described from Belize, British Hon-
duras, is a typical example of M. labiatus, F.

IcARiA, Sauss.

Icaria flavopicta, Smith.

Icariajlawpicta, Smith, Cat. Hym. Brit. Mus. vol. v, p. 99 (1857)

(Borneo).

Icaria ornaticeps, Cam. Ann. & Mag. Nat. Hist. (7) vol. vi. p. 497

(Khasia Hills).

The yellow marks on the head and mesonotum, by which

Cameron says that 7. ornaticeps is easily known, are present

in I.Jlavopicta. The type specimen from Borneo varies in

no respect from specimens from the Khasia Hills, Burma,
Tenasserim, and Sikkim in the National Collection.

Icaria conservator, Smith.

Icaria conservator, Smith, Joum. Proc. Linn. Soc, Zool. iv. Suppl.

p. 130. no. 1 (I860).

Polybia limatula, Smith, Journ. Proc. Linn. Soc, Zool. vii. p. 43. no. 1

(1863).

1. conservator, described from Dory, New Guinea, is

certainly the same species as that described three years later

as P. limatula from Mysol, the type of which, preserved in

the Oxford University Museum, has been compared with

specimens of the former from Smith's own collection, now in

the British Museum.

Icaria festina, Smith.

1, Journ. Linn. Soc, Zool. >

^ov. Guinea, v. livr. i. p. 6

Both specimens described are from New Guinea.

Icaria festina. Smith, Journ. Linn. Soc, Zool. viii. p. 90. no. 6 (1864).

Icaria zonata, Cam. Nov. Guinea, v. livr. i. p. 61.
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PoLisTEs, Latr.

Polistes tristis, sp. n.

Kiger, fusco-ferrugineo variegatus, abdomine nigro ; alis leviter

iufuscatis, cellula radiali fusca.

? . Black ; scape entirely and flagellum partially beneath
fusco-ferruginous ; mandibles,, clypeus^ cheeks, space behind
the eyes, pronotum, scutellum, postscntellum, two longitu-

dinal lines on median segment, the legs (with the exception

of the coxae and femora above) fusco-ferruginous. Two
small marks at extreme apex of median segment and on apex
of first abdominal tergite laterally pale yellow. Wings
fusco-hyaline, distinctly golden along the costal area, radial

cell fuscous. Clypeus pentagonal, gradually widening from
base, widest part at base of mandibles, produced to a point

at apex. Abdomen normal. Clypeus and thorax finely

punctured, median segment coarsely transversely striate.

The whole insect covered with a short thick silver pubescence.

Length 14 mm.
3 ?.
Hab. Mombasa, E. Africa {A. J. Cholmeley).

Quite distinct from any known species in the almost
totally black abdomen. Possibly the two yellow marks on
the first abdominal tergite may be the remains of a yellow
fascia ; in one specimen there is no trace whatever of the

yellow marks.

Polistes variabilis regince, var. nov.

Ferrugineus, flavo variegatus
;
pedibus uziicoloribus.

$ . Pale ferruginous
;
pronotum along the front and hind

margin, narrow transverse lines on the base of scutellum and
postscutellum, a small ovoid spot on mesopleurae, and two
broad longitudinal marks on the posterior face of the median
segment pale testaceous. First abdominal segment (except

for small ferruginous mark on tergite) pale yellow ; abdo-
minal segment 2 with narrow transverse apical band, abdo-

minal segments 3, 4, 5 with broad transverse apical bands
pale yellow. Legs entirely pale ferruginous. The whole
insect densely covered with a short golden pubescence-

Wings fusco-hyaline, slightly golden along the costa.

Length 11 mm.
7 ?.
Hab. Cooktown, N. Queensland (Z>. Le Souef),
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A well-marked variety of P. variabilis, F., all the black

markings of which are wanting. The pale testaceous

markings are evidently the yellow markings of typical

variabilis much reduced in intensity. The clypeus is ferru-

ginous, not j^ellow as in P. variabilis.

Polistes phiUipinensis, Sauss.

Polistes 'phiUipinensis, Sauss, Et. Fam. Vesp. vol. ii. p. 58.

Polistes nigrifrons, Cam. Ann. & Mag. Nat. Hist. (7) vol. vi. p. 412.

Cameron's species is from the Khasia Hills, according to

his description. "Himalaya'' is the MS. locality on the

label. Dalla Torre gives '^ Japan" in Gen. Insect., Fam.
Vespidse, p. 71. P. rugifrons is a colour-variety of P. phil-

lipinensis, probably the variety mentioned by Saussure as

" Tout I'insecte plus ou moins rougeatre." Two specimens,

collected by Whitehead on Cape Engano, Luzon, and deter-

mined by the late Col. Bingham (Ann. & Mag. Nat. Hist.

(6) vol. xvi. p. 444), belong to this variety. The median
segment of Cameron's type is too mutilated for examination,

but, as far as can be seen, the transverse striation is very

deep.

Polistes tepidus, Fabr.

Polistes tepidus, Fabr. Syst. Entom. p. 366. no. 17 (1775).

Polistes malayanus, Cam. Nova Guinea, v. livr. i. p. 60 (1906).

A comparison with the type in the Banksian Collection

makes it evident that P. malayanus from Manokwari, New
Guinea, is typical P. tepidus.

Polistes flavobilineata.

Icariaflavohilineata, Cam. Journ. Straits Asiat. Soc. vol. xxxvii. p. 102
(1902).

Cameron's species, described from Borneo, is without

doubt a Polistes. The first abdominal segment is of the

normal shape for that genus. It comes very near to P.
manillensis, Sauss., from the Philippines and Borneo. Both
species have the median segment only indistinctly trans-

versely striate on the posterior slope.

Polistes elegans, Smith.

Polistes elegans, Smith, Journ. Proc. Linn. Soc, Zool. iii. 1858, p. 169

Polistes simulatus, Smith, Journ. Proc. Linn. Soc, Zool. iv. 1860, Suppl.

p. 130.
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P. elegans, described from Aru and Key Islands, is un-
doubtedly the same as P. simulatus from Batchian and Morty
Island. Smith notes after his description of the latter that

it may be an extreme variety.

Polistes actcBon.

Polistes actison, Hal. Trans. Linn. Soc. Lond. xvii. (3) p. 323 (1836).
Polistes limai, Ihering, Ann. Soc. Ent. Fr. vol. Ixxii. p. 145 (1903).

A comparison between this species and the type of P. ac~

^<Eora proves them to be identical. Dalla Torre (' Catalogus
Hymenopterum,' vol. ix. Vespidae, p. 122) gives a reference

to Latreille (' Encyclopedic Methodique/ vol. x. p. 171, 1825)
where no reference is made to P. actceon, and rightly cites

Haliday as the author, though Latreille would have priority.

In ' Genera Insectorum/ Fam. Vespidse, p. 68 (1904),

Latreille is cited as the author of P. actceon, evidently an
attempt to correct the synonymy in the * Catalogus.^

Polistes humilis, F.

Polistes humilis, F. Spec. Insect, i. p. 461. no. 20 (1781).

Polistes tasmaniensis, Sauss. Etud. Fam. Vespid. p. 66 (1853).

Specimens of P. tasmaniensis in the National Collection

are certainly identical with P. humilis, F., the type of which

is in the Banksian Collection (Fabricius, Spec. Insect, i.

p. 461. no. 20, 1781), and not in Paris as stated by Saussure.

I have not seen the type of P. tasmaniensis, which is in

Paris.

Key to the Australian Species o/ Polistes.

A. Large species, 18-24 mm.
a. Colour totally fen-uginoua : length 18 mm, schach,Y.

b. Colour yellow and black or ferruginous and
black.

a^, Mesotborax black, with two parallel

yellow marks on disc.

a^. Scutellum, postscutellum, median
segment, and first abdominal seg-

ment black : length 18 mm tepidus, F.

V^. Scutellum, postscutellum, two lines

on median segment, and first abdo-

minal segment at apex yellow

:

length 21 mm picteti, Sauss.

b^. Mesothorax ferruginous; median seg-

ment black : length 24 mm erythrinus, Holmgr.
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B. Small species, 11-15 mm.
a. Antennae entirely ferruginous.

a^. Median segment black.

a% Abdominal segments 1-3 bordered

with yellow ; no red markings on

abdoininal segment 2: length 13mm. tricolor, Sauss.

b^. Abdomen entirely ferruginous ; abdo-

minal segment 1 with a narrow [ensis, Sausa.),.

apical yellow fascia : length 12 mm, humilis, F. (tasmani-

6*. Median segment with two parallel

yeUow lines on posterior surface,

a^ Abdominal segments 1, 3 witb trans-

verse yellow apical bands.

a'. Abdominal segments 1, 2 black at [Sauss*

base : length 12 mm variabilis, var. synoecusj.

P. Abdominal segments 1, 2 reddish

brown : length 14 mm bernardii, Le Guill.

6*. Abdominal segments 1-5 with trans-

verse yellow apical bands; yeUow
thoracic markings indistinct : length [M.-Waldo.

11 mm variabilis, var. regince,

h. Antennse black above, ferruginous beneath.

Median segment with two parallel yellow

lines on posterior surface ; abdominal

segments 1, 3, 4 bordered with yeUow :

length 11^ mm variabilis, F.

The length given is from the front of the head to the apes

of the second abdominal segment. In two species {P. erij-

thrimis and P. bernardii), of which specimens have not been

available for examination, the length as given in the descrip-

tion has been quoted. In the case of P. erythrinus the total

length (24 mm.) has evidently been given, and this is probably

the case with P. syncecus.

No specimen of P. picteti from Australia was available,

the whole series in the National Collection coming from

Ceram, Amboyna, and Celebes.

Vespa, Linn.

Vespa wilemani, sp. n.

Caput thoraxque fusco-ferruginei, valde hirsuti ; abdomen nigrum^
flavo variegatum, pedibus flavis^ alis aureis.

? . Head and thorax dark ferruginous ; mandibles, clypeus,.

and interanteunal space yellow. Abdomen black; abdo-
minal segment 1 marked with ferruginous at base, and with

a narrow apical yellow fascia ; abdominal segments 2 and 3-.

with narrow yellow fascise on tergites and broad yellow

fascise on sternites; abdominal segment 4 broadly banded
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with yellow on apical margiu of both tergite and sternite.

Legs entirely dark orange-yellow. Wings golden hyaline,

darkest along the costa.

Head as broad as thorax, moderately dilated behind the

eyes, the transverse furrow on pronotum very distinct.

Clypeus finely punctured, the anterior angles bluntly rounded.
Thorax broad and short, abdomen broadly truncate at base.

AY hole insect covered with a long, dense, black pubescence.
Length 17 mm.
1 ?.
Hub. Formosa {A. E. Wileman).
M. R. du Buysson, who has seen the insect, considers it

to be very closely allied to V. variabilis, du Buyss., of which
species the coloration is very variable.

Vespa mandarinia, Smith.

Vespa m,a?idarmia, Smith, Trans. Eutom. Soc. Lond. ii. p, 38, t. viii.

tig. 1 (1852) (Japan).

l^espa viaynifica, var. latilineata^ Cam., MS.

Syn(eca, Sauss.

There appears to be some difference of opinion as to the
position of the opening in the nests of these wasps.

Du Buysson, in his admirable " Monographie des Vespides
appartenant aux genres Apoica et Synwca" (Soc. Ent.
France, vol. Ixxv. (1906) p. 348), says that Saussure and
Mobius have both represented the nest as having the opening
at the lower end, but that it is in reality at the top. The
nests figured were in each case those of Synoeca surinama, L.
The Rev. G. C. Hungerford Pollen, S.J., who has spent some
years in British Guiana, has made some most interesting

observations on the habits of this insect, and has been good
enough to allow me to make use of them.

It will be noticed that all nests observed by Mr. Pollen
had their solitary opening at the lower end.

Other interesting observations were made on the habits of
a Chalcid fly {Epitelia aculeata, Walker), which was observed
to oviposit iu the nests, and on the manner in which the
whole colony of Sijnoeca would unite in saving their home
from destruction by the tropical rain. Some of these obser-
vations are best quoted verbatim from Mr. Pollen's notes :

—

"About Christmas 1908 I was on the N.W. coast at the
mouth of the Essequibo River, British Guiana, about 35 miles
from Georgetown. There is a long stretch of sand with
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shrub and trees (the latter chiefly Courida), extending from
Suddie Stelling to the mouth of the Pomeroon River. A
path runs parallel to the coast, and at 20 to 50 feet from the

highest tide-line. The Synceca appears to favour chiefly a

spot where there is some clay- mud, supporting a fairly dense

curtain of shrubs, so that they are protected both from the

breeze, which blows straight from the sea practically all the

year, and also from the sun. The nests, with the charac-

teristic horizontal ' fluting,' are very numerous, but confined

to a small locality, > They are on a level with the eye, 4 to 5

feet from the ground, where the trunks or branches are

about 3 to 4 inches diameter. All the nests seen by me were

on the side of the stem furthest from the sea and protected

from the wind, on a sloping part of the tree, so that the

stem above them is a protection from direct rain. As will

be noticed later, the wasp still has to deal with rain running

down the stem. The entrance is always at the lower end" *.

Here follows a detailed account of the structure of the

nest, into which it is unnecessary to enter ; but Mr. Pollen

proceeds to give an account of one individual colony which

he kept under observation. The nest had become soaked

from a heavy deluge of rain.
'' The number of the colony appeared to be about twenty,

as I presume all hands were called on deck to ' man the

pumps.' Shortly after my arrival, during a heavy rainfall, a

stream of water ran down the trunk of the tree and soaked

into the tent-wall. Immediately there was an angry buzzing,

and some twenty wasps climbed out of the nest and
began sucking up the moisture with their mouths, moving
their antennae and mandibles rapidly. As each one in

succession drank up as much moisture as it found convenient,

it turned to the side of the tent, and took up a position so

that it could look down, clear of the nest, towards the ground.

Then, straightening its second and third pair of legs, it

opened its mandibles as wide as possible, and raised its an-

tennse, which waved about slowly but irregularly, while the

whole body trembled with the evident effort of bringing up
all the water, which fell from the mouth in two or three big

drops. From the size of these drops and the slowness with

which they detached themselves from the mouth I surmise

that the water had become rather viscous ; but I was unable

to approach near enough to catch any of the drops. Often

when one or two drops had fallen the third was too long in

* The italics are mine.—G. M-W.
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leveloping in the mouth. Then there was more trembling

md effort, and the front pair of legs were used to brush the

irop off the mandibles. There were also frequent visits paid

".o the interior, so that the entrance was in use almost the

vvhole time, thus making it impossible to count accurately."

Then follows an account of the parasite and its method of

oviposition.
'^ The whole time of my observation, about two hours,

there were four or five Epitelia aculeata walking about on
the outside of the tent. Every now and then one would get

close to the base and pierce it with its ovipositor. I timed

one for five or six egg-layings, and should give an average of

two or three minutes' interval between the eggs. It was,

however, very difficult to make sure that I was keeping my
eye on the same one, as their movements were very quick,

and often two or three would take a short flight of a foot or

two from the nest at the same time. The parasites were
evidently in fear of their hosts, constantly shifting their

position, by sideward and even backward running, so as

always to present their faces to the wasps. . . . The length

of my observatiou was chiefly due to my wish to detect any
host objecting to one of what he ought to regard as most
unwelcome guests ; but I could not see the slightest sign of

notice on the part of the Synceca. The excitement of the

Epitelia was apparently a case of ' the wicked fleeing when
no man pursueth.' "

PoLYBiA, Lepel.

Polybia rejecta, F.

Polyhia rejecta, F. Suppl. Eut. Syst. p. 264 (1798) (Cayenne).
Pohjbia hicolor, Sm. Cat. Hym. Brit. Mus. vol. v. p. 131 (1857) (Brazil).

Folyhia brunnea, Curt. Trans. Linn. Soc. Lond. vol. xix. pi. i. p. 25(3

(1844) (Brazil).

Polybia vicina, Sauss. ^Etud. fam. Vesp. vol. ii. p. 189, pi. xxiv. fiff. 7
(1853) (Brazil).

P. brunnea, Cxirtis, described first as Myrapetra hrunnea,
was one of the species which Saussure had not seen when
engaged on his ' Etudes sur les Vespides.''

Polybia sylveira, Sauss.

Polybia sylveircB, Sauss. !6t. fam. Vesp. vol. ii. p. 171, pi. vi. fior. 2
(1853) (Brazil).

Polybia enxuy, Smith, Trans. Ent. Soc. Lond. (3) i. 6, p. 511 (1863).
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SaiitVs species appears as P. enxius in Dalla Torre, ' Cata-
logus Hymenopterum/ vol. ix. Vespidse, p. 163. The type
of P. enxuy bears the label in his handwriting, the specific

name being the vernacular term for the species in South
America {vide Trans. Ent. Soc. Lond. (3) i. 6, p. 504).

PuJybia bifasciata, Sauss.

Polyhia bifasciata, Sauss. £tud. fam. Vesp. ii. p. 172. no. 7 (1853).
Foli/bia quadricincta, Sau3S. Etud. fam. Vesp. ii. p. 173. no. 8 (1853).

A specimen of P. bifasciata determined by Ducke is

certainly identical with P. quadricincta, Sm., with the type
of which it has been compared. Ducke has doubtless seen
the type of P. bifasciata in the Paris Museum.

Polybia (Parapolybia) sumatrensis, Sauss.

Polyhia {Parapolybia') sumatrensis, Sauss. Rev. et Mag. Zool. (2) vii.

p. 374 (1855).

Icaria sulciscutis, Cam. Proc. Zool. Soc. Lond. vol. ii. p. 30 (1901).
Icaria rubrisctdis, Cam. MS.

Dr. Schulz, in ' Spolia Hymenoptei'ologica/ places Icaria

sulciscutis, Cam., described from Singapore, in the right

genus.

There can be no doubt that P. sumatrensis, Sauss., the

type of which is in the British Museum, and Avith which
Cameron's species have been carefully compared, is the same
species.

Polybia (Parapolybia) orientalis, Sauss.

Polybia (Parajjolybia) orientalis, Sauss. Mon. Guep. Soc. vol. ii. p. 208
(1853).

Icaria fuscipermis. Cam. Ann. & Mag. Nat. Hist. (7) vol. vi. p. 501

(1900).

/. fuscipennis. Cam., from the Khasia Hills, is certainly

nothing more than a colonr-variety of P. orientalis^ from

•whicli species it differs (o) by the absence of the longitudinal

yellow stripes on the mesonotum, [b] the yellow at the base

of abdominal segments 3 and 4 forms a continuous band
both dorsally and ventrally, and is not broken dorsally as in

P. orientalis. Tlie general ground-colour also is more choco-

late-brown than in that species, and the antennae darker.

Polybia [Parapolybia) persica, sp. n.

$ . Nigra, pallide Have variegata ; mesothorace unicolori, abdominis-

segmentis flavis apice faseiatis
;
petiolo gracillimo.
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Black ; the mandibles, the clypeus apically and .laterally,

three small ovoid spots on the front (the two lower situated

between the base of the antennse) , the inner margin of the

eyes (including the sinus), the space behind the eyes, the

pronotum in front, and a narrow line along the posterior

margin to the tegulse, the tegulae, a spot on the mesopleurae,

two small spots on the scutellum, and two lines on the poste-

rior face of the median segment, pale yellow. Abdomen
with the petiole along the basal lateral half, two minute
marks at the base of the second segment, and the apical

margin of all the segments pale yellow. Legs : the anterior

pair Avith femora at the apex, the tibiae and tarsi, intex-mediate

pair with coxae beneath, femora and tibise apically, and tarsi,

posterior pair with femora and tibise at apex, and tarsi

(except the first joint at the base), pale yellow. Antennae
pale ferruginous, the scape black dorsally. Wings hyaline,

slightly fuscous in the radial cell.

Head as broad as thorax at the tegulae, genae very short.

Prothorax truncate anteriorly, widening towards the

tegulae. Petiole long and slender, about as long as head
and thorax combined, rather broader along the apical half

;

second abdominal segment cup-shaped, gradually widening
towards the apical margin.

Clypeus with a few minute punctures and sparsely fringed

with white hairs; thorax and abdomen impunctate except for

a fine transverse striation on the apex of the median segment.

A short dense grey pubescence on the thorax.

Length 10 mm.
Hab. Kuh Sefid, S.W. Persia {Escalera) ; 4 ? .

The slender build of this species separates it from any
described Asiatic Polybia. The petiole is longer and more
slender, and the widening of the second abdominal segment
more gradual. ]\Iost nearly allied to P. orientalis, Sauss.,

Polybia {Parapolybid) escaleras, sp. n.

2 . Precedenti similis, sed omuino pallidior ; mesothorace duabus
iineis pallide flavis, abdominis segmentis late flavo-fasciatis.

Black ; the scape beneath, the mandibles, the clypeus

(except for a faint median longitudinal line), a large ovoid

mark between the antennae, the inner margin and sinus of

the eyes, the space behind the eyes, and two small marks ou
the vertex pale yellow. Thorax black ; the pronotum in

front and along the posterior margin to the tegulae, the
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tegulse^ two parallel lines on the disc of the raesonotuiUj,

the greater part of the mesopleurae, basal portion of scutellum,

the postscutellura, and a mark roughly V-shaped on each side

of the posterior face of the median segmeat, pale yellow.

Abdomen black; petiole at the base^ apex, and laterally,

abdominal segment 2 at base and with broad apical fascia,

following segments with apical fasciee, pale yellow.

Legs chiefly pale yellow, the anterior femora and inter-

mediate femora and tibise streaked with black, first joint of

posterior tarsi marked with black.

Antennse ferruginous, scape darker above.

Wings clear hyaline, slightly fuscous in radial cell.

Head about as broad as thorax, gense very short.

Prothorax with the posterior margins distinctly raised and
rounded. Petiole slender, of almost uniform width, about as

long as thorax ; second abdominal segment cup-shaped,

narrow, gradually widening to apex.

Length 10 ram.

Hab. Dupulan Baktiari, S.W. Persia (Escalera) ; 1 ? .

Distinct from P. persica by the shorter petiole and
differently shaped second abdominal segment.

In P. persica the second abdominal segment is as broad at

the apex as its entire length, in P. escalerce it is one and a

quarter times as long as broad at the apex, and has an

altogether more slender appearance.

The Avhole insect has a paler appearance, and is easily

distinguishable at a glance, though, were it not for a struc-

tural diflPerence, it might be considered a variety.

Polybia {Parapolybia) melaina, sp. n.

2 . Nigra ; clypeo facieque sparse testaceo-variegatis, alls fuscis.

Black ; two small spots at the apex of the clypeus and

two marks on the inner orbits of eyes below the sinus pale

testaceous.

Wings fuscous.

Head broader than thorax, petiole long and slender,

broader along apical half, the whole about as long as the

thorax. Second abdominal segment cup-shaped, as broad as

the thorax at the tegulse, the width at apex about equal to

the length. The whole insect shining, impunctate.

Length 9 mm.
1 ? .

($ . Differs from the female in the following respects :

—

Clypeus totally, except for a median longitudinal streak.
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almost reaching to the apex, mandibles, the inuer margin of

the eyes (including the lower portion of the sinus), the inter-

mediate coxae beneath, and the second abdominal sternite

pale testaceous.

Hab. Between Salt Lake and Wawamba, near Mount
Ruwenzori, Uganda {Scott Elliot).

The only other known African species of Polybia is

P. tabida, F., the type of which is in the Bauksian Collection.

Megacanthopus, Ducke.

Megacanthopus pallidipectus,

Polyhia pallidipectus, Smith, Cat. Hymen. Brit. Mus. v. p. 128. no. 36

(,1857).

Type in British Museum.

Megacanthopus tapuya.

Polyhia tapuya, Scbulz, Hymen. Stud. p. 133 (Amazons).

Type in British Museum.

Megacanthopus flavitarsis.

Polybia'flavitarsis, Sauss. Etud. fam. Vespid. ii. p. 199 (1853) (Cali-

fornia).

Type in British Museum.

Megacanthopus cubeiisis.

Polybia cubensis, Sauss. ttud. fam. Vespid. ii. p. 202 (1853).

Type in Paris Museum.

These four species are all referable to Ducke's genus
Megacanthopus.

Nectarina, Shuck.

Nectarina amazonica.

Charteryus amazonicus, Cam. Zeitschr. Hymenop. vi. p. 380 (Amazonia).

Nectarina lecheguana.

Nectarina lecheguana, Latr. Memobes du Museum d'Histoire Natu-
relle, tome xi. p. 317, t. xii. pi. sii. fig. 13 (1824).

Charteryus centralis, Cam,
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Nectarina azteca,

Nectarina azteca, Sauss. Revue et Magazia de Zoologie, ix. p, 280
(1857) (Mexico).

Chartergus mexicanus, Cam. Invert. Piicif. i. p. 154 (Acapulco, Mexico).

Nectarina cameroni, nom. nov.

Chartergus aztecus, Cam, Invert. Pacif. i. p. 155 (Mexico).

This species has to be renamed, as the name azteca already

occurs in the genus.

The four species described by Cameron as Chartergus are

thus all referable to Nectarina ; the types are in the British

Museum. It is quite possible that N. amazonica and N.
cameroni belong to known species ; but as the types are the

only specimens, and in bad condition, it has been thought
advisable to let them stand as distinct species.

Masaridae, Latr.

A very fine collection of these insects, usually taken so

sparingly, has recently been added to the collection. They
were collected in the Mogador district o£ S.W. Morocco by
Senor Manuel de la Escalera, and presented to the Museum
by Mr. R. E. Turner. They are worth recording as a

whole, since the locality is an interesting one.

There do not appear to be any new species, although the

specimens of Ceramius fonscolombei seem almost worthy of

subspecific rank.

Ceramius, Latr.

1. lusitanicus, Klug.—Mogador, xii. 1906 [Escalera). 8 ? ? ,

2. spiricornis, Sauss.—Mogador, xii. 1906 ; El Kurimat,
V. 1907 {Escalera). 9 ? ? , 9 c? c? •

3. fonscolombei, Latr.—Marrakesh, iv. 1907 {Escalera). 14

? $,12 c?c?.

In the majority of specimens the second abdominal segment
is almost entirely ferruginous red, though in some specimens

the red markings are more reduced than in others.
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JUGURTHIA, SaUSS.

1. oraniensis, Lepel.—Marrak.esli_, iv. 1907; Amis (Escalera).

13 ? ?,11 S <S-

2. niimida, Sauss.—Aglii, Amis {Escalera). 2 ?, 1 S-

QuARTiNiA, Grib.

1. major, Kohl.—Marrakesh, iv. 1907 {Escalera). 2 ? , 1 <? .

2. dilecta, Grib.—Mogador, xii. 1906 {Escalera). 1 ? , 1 (^ .

Masaris, F.

1. vespiformis, F.—Marrakesh, iv. 1907 {Escalera). 17 ? ? ,

14 (?c?.

Celonites, Latr.

1. abbreviatuSfWW.—Amis {Escalera). 1 ?, 1 c^

.

2. fischeri. Spin.—Marrakesh, iv. 1907 {Escalera). 6 ? ? ,

3 (?c?.

XI.

—

Three new South-American Mammals.
By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

Molossops mastivus, sp. ii.

Allied to M. cerastes, but larger.

Size largest of the genus. Fur very close and velvety,

hairs of back barely over 2 mm. iu length. Structure of ears

and distribution of fur as in M. cerastes. General colour

above dark chocolate-brown, rather paler below.

Skull like that of M. cerastes, but decidedly larger ; ridges

and crests much more developed, the " helmet " formed by
the junction of the sagittal and lambdoid crests very promi-

nent. Muzzle rather narrower in proportion to the length of

the skull, and not so markedly flattened. Brain-case also

less flattened above. Anteorbital ridges very heavy. Rami
of lower jaw very short and thick, their lower profile convex
from end to end.

Ann. & Mag. N, Hist. Ser. 8. Vol. vii. 8
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Teeth about as in M. cerastes, tlie canines longer and

heavier.

Dimensions of the type (measured in skin) :

—

Forearm 49 mm.; third finger, metacarpus 49, first

phalanx 20; fifth finger, metacarpus 26, first phalanx 11'5.

Skull: greatest length, gnathion to tip of occipital crest

23*8; condylo-basal length 22-3; zygomatic breadth 16'5
;

breadth of muzzle 11 ; interorbital breadth 5'5
; mastoid

breadth 15"5 ; height of canine 4*8
; front of canine to back

of w' 8*8. Height of lower jaw below m-i 3*5.

Hah. Demerara. Type from Bartica Grove, Lower
Essequibo.

Type. Old male. B.M. no. 10. 11. 10. 3. Collected by
Cozier and presented by F. V. McConnell, Esq.

Related to M. brachym.eles of Peru and M. cerastes of

Paraguay and S. Brazil, but markedly larger than either.

Rhipidomys bovallii, sp. n.

A very large species, with grey-based belly-hairs.

Size, as judged by the length of the tooth-row, larger than

in any other species. Fur long and thick, hairs o£ back

about 11 mm. in length, the long bristle-hairs surpassing

them by 4-5 mm. General colour above tiie usual dull

fulvous grey, darker along the median dorsal area^ clearer on

sides. Under surface dull creamy, the hairs slaty for rather

more than half their length; lateral line of demarcation little

marked. Hands and feet dark, the hallucal edges whitish.

Tail dark brown as usual, very heavily haired, especially at

the tip, where the hairs attain a length of 25 mm.
Skull with rather narrow nasals and narrow interorbital

space. Palate much less broad than in M/i. lucullus.

Dimensions of the type (measured on the skin) :

—

Head and body 180 ram.; tail 198 ; hind foot 33.

Skull : nasals 15 ; interorbital breadth 5*6 ; diastema 11'2
;

palatal foramina 8*6; breadth across outside 7?i^8'2; length

of upper molar series 6'8.

Eah. Potaro Highlands, towards Mt. Roraima, British

Guiana. Alt. 2000'.

Type. Adult. B.M. no. 7. 6. 10. 3. Collected 10th

November, 1905, and presented by Dr. Carl Bovallius.

This fine species appears to be a Guianan representative of

the lih. Jeucodactylus group of Peru. From Rh. sclateri, the

only other Guianan species at all allied to it, it differs by its

larger size, longer coarser fur.
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Rhipidomys hicullus, sp. n.

A large species, with grey-based belly-hairs and broad

palate.

General external appearance very much as in Rh. leuco-

dacti/Ius, Tschudi, to which I refer specimens from Marcapata
and Ocabamba. But while the belly-hairs of leucodactylus

are grey-based laterally and wholly white down the centre of

the belly, in hicullus they are grey-based throughout. Tail

more heavily haired than in leucodactylus, the hairs of the

terminal tuft attaining 15-17 mm. in length. Feet coloured

as in leucodactylus.

Skull with rather larger brain-case than in leucodactylus.

Nasals very narrow. Supraorbital space narrow, its edges
nearly parallel, with faintly indicated postorbital projections.

Palate broader than in leucodactylus, especially behind, the

two molar series almost diverging posteriorly, and the breadth

across the narrowest point on the bone behind the molars at

the anterior base of the pterygoids conspicuously greater

;

the mesopterygoid fossa also broader.

Dimensions of the type (measured in the flesh by the

collector) :

—

Head and body ISO mm.; tail 220 ; hind foot 31.

Skull: greatest length 41*5; basilar length 33; zygo-
matic breadth 23*3 ; nasals 8'2 x 4'5 ; interorbital breadth 5"7

;

breadth of brain-case 17*3; palatilar length 17*5; diastema

11; palatal foramina 8'3
; breadth between outer sides of

m^ 8'7; outside breadth across necks of pterygoids 7*1;

breadth of mesopterygoid fossa 3*4
; upper molar series 6*8.

Hah. Garita del Sol, Valley of Vitoc, Upper Fereiie, Central
Peru. Alt. 5700'.

Type. Adult female. B.M. no. 94. 10. 1. 11. Collected

by J. Kalinowski, 5th July, 1891. Received in exchange
from the Branicki Museum.

Readily distinguishable by the grey -based belly-hairs and
he various cranial characters described.

XII.

—

Diagnoses of new Mammals from the Trengganu Archi-
2)elago, East Coast of the Malay Peninsula. By C. BoDEN
Kloss.

The following are diagnoses of new mammals obtained by
Mr. C. Boden Kloss in the Redang, Perhentian, and other
small islands off the coast of Trengganu. Full descriptions,

8*
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with a complete account of the collections made, will be

published in the 'Journal of the Federated Malay States

Museums.'

Preshytis ohscura styx, subsp. n.

A local race of P. ohscura, characterized by dark colour

and absence of any reddish-bronze area on shoulders and

anterior middle back. Upper parts and outer sides of fore

limbs black ; outer sides of hind limbs dark ashy grey ;

under parts dark brown, nuchal patch drab-grey, hands and

feet intense shining black, tail silvery ashj^-grey.

Hah. Perhentian Islands near Trengganu, East Coast of

the Malay Peninsula (type from East Perhentian Island).

Type. Adult male. S.M. 2061/10. Collected 12th Sep-

tember, 1910. Original number 3634.

Seven specimens examined.

Macaca irus argentimemhris, subsp. n.

A macaque of medium size, differing from M. irus and

M. Untus in the more restricted and less annulated ochraceoiis

area of the upper parts, more silvery limbs, and more concave

nasal profile.

Top of head and back indistinctly annulated ochraceous

and black, rapidly becoming silvery on sides of head and

body, limbs, under parts, and on tail except the outer basal

part, which is greyish black.

Hah. Great Redang Islands, near Trengganu, East Coast

of the Malay Peninsula (type from Pulau Pinang).

Type. Adult male. S.M. 2068/10. Collected 4th Sep-

tember, 1910.

Four specimens examined.

Tupaia ohscura ^ sp. n.

An island race of Tupaia closely resembling T. belangeri,

but smaller and slightly more tawny, buff shoulder-stripes

much larger and more distinct, and the underside of tail

yellower. The paler and longer tail is alone sufficient to

distinguish it from T. lacemata.

Hah. Great Eedang Islands, near Trengganu, East Coast

of the Malay Peninsula (type from Great Redang).
Type. Adult male. S.J\I. 2279/10. Collected 2nd Sep-

tember 1910.

Sixteen specimens examined.
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Tupaia ferruginea longicaada, subsp. n.

Closely resembles T. ferruginea, but has a much longer

tail, is lighter and less rufous above, and j'-ellower below
;

the tail and feet are paler and the buffy colour of the throat

extends up the sides of the neck and behind the ears to meet
the shoulder-stripes.

Hah. Perhentian Islands, near Trengganu, East Coast of

the Malay Peninsula (type from East Perlientian Island).

Tijpe. Adult male. S.M. 2295/10. Collected 8th Sep-
tember, 1910.

Twenty-four specimens examined.

Crocidura major, sp. n.

A large member of the subgenus Crocidura^ larger than

C. fuliginosa (of Blanford) and duller in colour above;
approaching in size C. lepiidura, though with a relatively

smaller foot, but larger than any other fSumatran or Indian
form of the section. About the same size as C. hahiensis,

but with smaller tail and foot and less dense fur.

Hab. Great Redang Islands, near Trengganu, East Coast
of the Malay Peninsula (type from Great Redang).

Tgpe. Adult male. S.M. 2573/10. Collected 31st August,
1910.

Three specimens examined.

Sciiirus vittatus scottii\ subsp. n.

Like S. niim'aius, but considerably smaller (greatest length

of skull about 45 mm.) ;
paler and duller above; the rufous

abdomen sown with white hairs, dark lateral stripe reduced
and less intense, buff stripe narrower and paler.

Hab. Little Redang Island (Pulau Bedung), south of

Great Redang Islands, East Coast of the Malay Peninsula.

Tgpe. Adult female. S.M. 2078/10. Collected 29th
August, 1910. Original number 3360.

Eight specimens examined.

Sciurus vittatus plastt'cus, subsp. n.

Like S. scottii, but a little larger (greatest length of skull

about 46'5 mm.) ; the buff element in the upper pelage
greater in quantity, the dark lateral stripe more clearly

defined, rufous area of underside not extending so far up the

throat, white hairs practically absent on the abdomen, and
the caudal pencil reduced. Skull with markedly longer

rostrum.
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Hah. Great Redang Islands, East Coast of the Malay
Peninsula (type from Great Eedang).

Type. Adult female. S.M. 2159/10. Collected 1st Sep-

tember, 1910. Original number 3399.

Twenty-six specimens examined. The series ranges from
individuals with the appearance of the type to others with the

upper surface a speckle of black and bright golden, in which
the dark lateral stripe is completely absent.

Sciurus vittatus perlientiani, subsp. n.

Like S. plasticus and S. scottii, but a little larger (greatest

length of skull about 47'7 mm.), with the buff element of the

upper surface deeper and the tail yellower, the pale lateral

stripe broader and deeper in tint ; the dark lateral stripe

broader and less obscured. Skull with combined nasals

broader anteriorly and the frontal bone with greater posterior

extension.

Hah. West Perhentian Island^ near Trengganu, East Coast

of the Malay Peninsula.

Type. Adult male. S.M. 2172/10. Collected 11th Sep-

tember, 1910. Original number 3609.

Twenty-nine specimens examined.

Sciurus vittatus proteus, subsp. n.

Differs from S. perhentiani in being much paler above, and

has the rufous of the under parts replaced by buff. The dark

lateral stripe is much obscured by the buff tips of its hairs.

From S. lutescens and otiier allied races from the Natuna
Islands it differs in the possession of a notable rufous pencil

to the tail.

Hah. East Perhentian Island, near Trengganu, East Coast

of tiie Malay Peninsula.

Type. Adult male. S.M. 2094/10. Collected 13th Sep-

tember, 1910. Original number 3654.

Fifty-two specimens examined. The series ranges from
individuals of the appearance of the type to others closely

resembling S. perhentiani, but slightly paler above, with the

dark lateral stripe reduced to a breadth of less than 5 mm.
by the superficial extension of the rufous abdomen,

Sciurus vittatus watsont, subsp. n.

Most nearly resembles S. suhluteuSf but is smaller and
paler above, with yellower feet. Lateral pale stripe much
broader and darker, dark stripe much shorter and much
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obscured by grizzling. Greatest length of skull about -lo m\x\.,

but nasals longer than those of S. miniatus.

Hah. Lantinga Island, between the Pedang and the Per-

hentian Islands, East Coast of the Malay Peninsula,

Type. Adult male. S.M. 2085/10. Collected 6th Sep-

tember, 1910. Original number 3500.

Nine specimens examined..

Sciui'us tenuis sordidus, subsp. n.

A small insular race of S. tenuis characterized by dull

pelage similar to that of 5. /. surdus, and by the even termi-

nations of the nasals, which are in a line with the posterior

extremities of the premaxillaries.

Hab. Great Redang Islands, near Trengganu, East Coast

of tiie Malay Peninsula (type from Great Redang).

Tgpe. Adult female. S.M. 2407/10. Collected 2nd Sep-

tember, 1910. Original number 3720.

Ten specimens examined.

Mus surifer grandis, subsp. n.

A large member of the surifer group, characterized by the

markedly robust skull and unusually heavy rostrum, which is

deeper and possesses broader and longer nasals than in any

otiier race. Colour less bright than in the typical M. surifer.

Ilab. Great Redang Islands, near Trengganu, East Coast

of the JNlalay Peninsula.

Type. Adult male. S.M. 2206/10. Collected 2nd Sep-

tember, 1910. Original number 3698. (Type from Great

Redang.)
Fourteen specimens examined.

Mus surifer flavigrandis, subsp. n.

In size subequal to 31. s. grandis, but with a larger hind

foot. Pelage somewhat brighter, sides of muzzle and lower

cheeks yellow, not white, and white area of throat much
narrower. Skull generally similar and equally robust, but

the nasals extending posteriorly beyond the lachrymal notches.

Hah. East Perhentian Island, near Trengganu, East Coast

of the Malay Peninsula.

Type. Adult male. S.M. 2220/10. Collected 12th Sep-

tember, 1910. Original number 3682.

Nine specimens examined.
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XIII.— The Anatomy and Classification of the Teleostean

Fishes of the Order Iniomi. By C. Tate ReGAN, M.A.

(Published by permission of the Trustees of the British Museum.)

The Iniomi are marine malacop.terous physostomes with the

pelvic fins abdominal or thoracic in position and the pelvic

bones free from tiie cleithra ; an adipose dorsal fin is typically

present, the prsemaxillaries exclude the maxillaries from the

gape, the gill-openings are wide, tiie pectoral arch is attached

to the skull by a forked post-temporal, there is no meso-
coracoid, the vertebral centra are coossified witli the arches,

the air-bladder is small or absent, and the ovaries are pro-

vided with oviducts.

The families Rondeletiidse and Cetomimidse are known,
only from a few specimens taken in deep water; they pre-

sumably pertain to this order, for the prsemaxillaries form

theu})per border of the mouth, but tliese fishes differ from the

rest in the posterior position of the dorsal fin, which is

opposed to the anal. Tiiey will probably form a distinct

suborder when they are better known.
Of the Cretaceous fishes which may pertain to the Iniomi

the Chirothricidaj are probably related to the Aulopidse or

Sudidge, but the Enchodontidge appear to me to show more
agreement with the Stomiatidse than with the Alepidosauroids,

to which Smith Woodward considers they are related. The
Dercetidge are of uncertain relationships, but the orbital and
postorbital parts of the skull and the post-temporals show
considerable resemblance to Evermanella (^Odontostomus),

whilst the ethmoid region and jaws are more like those of

Alepidosaurus. Of the fishes placed by Smith Woodward
in the Scopelidas many are of very doubtful position, but
Sardinioides crassicauda and illustrans certainly belong* to

the Aulopidae. Other species referred to Sai-dinioides re-

semble .Neoscopelus or Ch/orophthalmus, to which Acrognathus

may be related. Apateodus is probably near Alepidosaurus.

The skeletal characters of the Iniomi have not hitherto

received mucli attention. Giintlier has figured the pectoral

arch of Omosudis and £athyj)terois (' Challenger ' Deep-.eea

Fishes). Gill has pointed out that in several families the

post-temporals " impinge upon the occiput." Smitii Wood-
ward has figured the head skeleton of Aidopus for coxmpax'ison

with Sardinioides (Palseontograph. Soc. 1902).

'

11
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Suborder 1. Myctophoidea.
Caudal well-developed, free from the anal ; pectorals

Literal; pelvics 6-11 rayed, below or behind the pectorals.

Mouth terminal, not or but little protractile. Palatine nor-
mally developed, its anterior end attached to the vomer, with
a process directed upwards and outwards which overlaps the
proximal end of the maxillary and is supported by a lateral

projection of the mesethmoid ; interoperculum not reduced.
Cleithrum attached to supracleithrum at the lower end of

the latter
; postcleithrum, when present, laminar, attached

by its anterior edge to inner face of supracleitiirum or

cleithrum.

Family 1. Aulopidae.

The fishes of the genus Aulopus are in many ways the
most generalized members of the order; the form is moderately
elongate, little compressed ; the scales are of moderate size

;

the eyes are lateral and the slightly protractile terminal
mouth is rather wide, the maxillary extending back to below
the posterior pait of the eye or beyond ; the maxillary is

dilated posteriorly and bears two supramaxillaries ; the small
conical teeth form narrow bands in the jaws and on the
palate, the palato-pterygoid bands being connected in front
by that of the vomer. The branchiostegal rays are long,
curved and rather numerous (10 to 16), the dorsal fin com-
mences a short distance beiiind the head and is rather
elongate, and the Avidely separated 9-rayed pelvic fins are
inserted below or a little beliind the pectorals, wliich are
placed rather low down on the sides. There is no air-

bladder.

The skeleton of Aulopus is well ossified ; the skull is

rather elongate, without crests on tlie flattish upper surface,

which is nearly at right angles to the posterior surface. The
parietals meet above the supraoccipital and with the pterotics

roof the posterior temporal tossa3 ; the cranium broadens out
behind the orbits and the sphenotic has a prominent process
directed outwards and downwards; the subtemporal fossa is

moderately deep; the orbitosphenoid is a vertical lamina
extending from the frontals to the parasphenoid and forming
a septum in the anterior half of the interorbital region

;

posteriorly it is separated from the alisphenoids by a pair of
inferior ridges of the frontals ; the parasphenoid widens out
anteriorly on each side into a broad lamina which unites with
the lower edge of the lateral ethmoid; the latter is well
ossified, but is separated fiom its fellow by a wide interspace

;



122 Mr. T. Regan on the Anatomy

the mesethmoid appears as a large plate overlying the vomer
and has a lateral process on each side supporting an upwardly
directed process of the anterior part of the palatine, in front

of which that bone is suturally united with the vomer ; tiie

well-developed mesopterygoid overlaps the parasphenoid

;

the series of circumorbitals is noteworthy for the firm attach-

ment of the supraorbital to the lateral ethmoid and frontal

Fig. 1.

I

../} :spa

Skiill of Aulopus filamentosm, from above and from the side.

V, vomer ; eth, mesethmoid ; leth, lateral ethmoid (praefrontal) ; «, nasal

;

in, infranasal ; sor, supraorbital
;

por, postorbital
; /, frontal

;

p, parietal ; soc, supraoccipital ; eoc, exoccipital ; boc, basioccipital

;

spo, sphenotic (postfrontal)
;

^rfo, pterotic ; epo, epiotic ; opo, opis-

tbotic
;

pro, prootic
; i)sj), parasphenoid ; bsp, basisphenoid ; asp,

alisphenoid ; osp, orbitosphenoid ; t, temporal plate (lateral dermo-
occipital).

and of the uppermost postorbital to the frontal and sphenotic
;

there is a well-developed infranasal ; the opercular bones are

remarkable for the great development of the suboperculum,

which forms the entire posterior margin of the gill-opening;

the branchiostegals also are long and curved upwards.
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Fig. 2.

123

AulopusJilamentosus ; lateral view of skeleton of head.

pmx, pr£eniaxillary ; in:v, maxillary ; smx, smx', supramaxillaries ; den,

dentary ; ar, articulare ; an, angulare
;
jml, palatine

;
pt, pterygoid

;

ms, mesopterygoid ; mt, metapterygoid
;

qv,, quadrate ; sy, symplec-
tic ; h7n, hyomandibular

;
poj-), prseoperculum ; op, operculum ; sop,

suboperculum ; iop, interoperculum ; n, nasal ; in, infranasal
;
pror,

prseorbital ; cor, circumorbitals ; sorb, supraorbital ; osp, orbito-

sphenoid ; asp, alisphenoid
;
psp, parasphenoid ; eth, mesethmoid

;

f, frontal
; /?, parietal

;
pto, pterotic ; t, temporal plate

;
ptte^ post-

temporal.

Fig. 3.

A ulopusJilamentosus.

A. Pectoral arch, ptte, post-temporal; scl, supracleithrum
;
pel, post-

cleitbrum ; cl, cleithrum ; sc, bypercoracoid ; cor, bypocoracoid
;

r, radials.

B. Pelvic bones, f, foramen ; c, posterior process ; .r, position of base
of fin.
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Other features of the head skeleton are shown by the

figures, and it need only be remarked tliat the form of the

cranium, the development of the temporal fossse, the general

character and arrangement of the frontals, parietals, the otic

bones, the nasals, circumorbitals, and supraniaxillaries indi-

cate a pretty close relationship to generalized isospondylous

fishes such as Elops [cf. Ridevvood, P. Z. S. 1904, ii. pp. 35-

81, c. figg.).

The vertebral column only differs from that of the Elopidae

in that the centra are coossified with the arches ; there are

52 vertebrae ; the centra are perforated ; the ribs and epi-

pleurals are inserted together on very short processes which

increase in length posteriorly and there is a series of epi-

neurals ; the caudal fin skeleton differs from that of the

Elopidge chiefly in that there is only one upturned centrum

which is rather elongate.

The general characters of the pectoral arch and the pelvic

bones are shown in the figures, and it is only necessary to

say that the forked post-temporal is firmly attached to the

epiotic above and the opisthotic below, and to call attention

to the remarkable posterior processes of the pelvic bones.

This family includes the single recent genus Aulopus, with

the allied Cretaceous Sardim'oides.

Macristium^ Regan, is probably related to Aulopus.

The genus Scopelosaums (Bleeker, Act. Soc. Sci. Ned. Ind. j

viii. 1860, no. 5_, p. 12) appears to differ but little from

Aulopus in the head, mouth, dentition, &c. The body is

very elongate, subcylindrical, and has 3 rows of luminous

spots on the belly ; there are 9 branchiostegals.

The vomerine teeth form a single transverse series, and

this character indicates a closer relationship to Aulopus than

to the Myctophidge.

Family 2. Synodontidse.
|

Differ from the Aulopid^e in certain features of specializa-

tion. The suspensorium is directed obliquely backwards and

the mesopterygoid is less developed than in Axdopus ; the m

mouth is wide ; there is no suprainaxillary, and the slender

maxillary is firmly adherent to the prEemaxillary or is united

with it by suture or ankylosis ; there are bands of curved

pointed teeth in the jaws and on the palate ; the branchio-

stegals number 11 to 17. The cranium in Syyiodus and

Saurida is more depressed than in Aidopus, with the epiotics

further apart and the posterior temporal fossge much reduced

in size ; the parasphenoid is laminar and the orbitosphenoid

forms a thin septum ;
the upper fork of the post-temporal
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almost touches the supraoccipital, but its extiemity is con-

nected with the epiotic by a ligament. The pelvic bones are

formed much as in Aulopus^ with a pair of posterior processes

which are slender in Saurida, short and laminar in Synodus.
The vertebral column is as in Aulopus, except that there are

no upturned centra at the base of the caudal fin ; 53 to 62
vertebrae in Synodus and Saurida.

In addition to the two genera just named this family in-

cludes Baihysaurus and llarpodon ; the latter is a highly
specialized type, in which the maxillary is no longer recog-

nizable as a separate element; the skeleton is very feebly

ossified and transverse processes are not developed on the

vertebrai, the ribs being sessile; apparently tliere is no
orbitosphenoid and the frontals and alisphenoids form a

complete double interorbital septum, a condition approached
in Saurida. The pectoral arch differs from that of Synodus
in the longer and narrower supracleithrum, the almost mem-
branous coracoids, and the absence of the laminar expansion
of the lowest radial, in the latter character agreeing with
Saurida.

Fig. 4.

A. B.

Pectoral arch of A, Bathypterois longifilis ; B, Synodus lucioeeps.

Lettering as in figure 3.

Family 3. Sudid».

Chlorophthalmus, usually placed near Aidopiis, differs from
that genus in many ways. The dorsal fin is short and the
pelvic fins are close together; the maxillary bears a single
supramaxillary ; the vomerine teeth form two separate
patches; the skeleton is weakly ossified, there is no orbito-
sphenoid, the parasphenoid is slender, the lateral ethmoida
meet in the middle line, the anterior attachment of the palatine
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to the vomer is ligamentous, the temporal fossae are apparently

not roofed, the upper limbs of the post-temporal are attached

by ligament to the epiotics, but nearly meet above tlie supra-

occipital, and the pelvic bones are simple triangular plates.

I have had no skeleton, and I have ascertained these characters

from examination of a spirit-specimen. The coracoids and
pectoral radials are intermediate between those of Aulopus or

Alyctophum and Bathyptei'ois. The hypocoracoid is narrowed
forward below, but meets the cleithrum far above the sym-
physis, and tiie radials are compressed, but not greatly enlarged.

The circumorbital and nasal bones are thin, but otiierwise

as in Aulopus. With Chlorophthahnus I would associate

a number of genera which agree with it in the following

characters at least :

—

Snout obtusely rounded when seen from above ; mouth
terminal, with the lower jaw prominent ; maxillary dilated

posteriorly, with a single supramaxillary usually present.

Pointed teeth forming narrow bands or a single series in the

jaws and usually on the palatines ; vomerine teeth, when
present, forming two well-separated patches. Dorsal fin

short; pectorals lateral
;
pel vies usually not widely separated.

Skeleton rather weakly ossified ; ethmoid without median

keel ;
post-temporals nearly meeting above the supraoccipitai.

No air-bladder.

Synopsis of the Genera 0/ Sudidse.

I. Body moderately elongate, subcylindrical ; head as broad as deep

;

snout rather short ; maxillary reaching to below anterior part or

middle of eye, which is large
;
pelvic tins below the dorsal.

1. Chlorophthalmus

,

II. Body elongate, subcylindrical or compressed ; head depressed, with
the snout more or less spatulate ; mouth large, the maxillary

extending beyond the eye
;
pelvic fins in advance of the dorsal.

A. None of the fin-rays prolonged.

Eyes present, moderately large 2. £athysauroj)sis.

No eyes ; a paired phosphorescent organ on the

head, covered by the thin frontal bones, to the

lateral edges of which the suborbitals are

attached 3. Ipnops.

B. The outermost ray of the pelvic and the lowest of the caudal

excessively prolonged ; eyes present, small.

Pectorals normally formed 4. Benthosaums.

Pectoral divided into two subcontiguous portions,

the upper part 7-rayed, the first ray prolonged

and bifid, the rest gradually decreasing in

length below, the lower part of 5 or 6 simple

filamentous rays 5. Hemipterois.

C. Outermost pelvic ray usually bifid, or the two branches may
coalesce ; if short it is thick and fiatteued distally, if prolonged

I

f

.Ail
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more slender and less distinctly flattened ; pectoral of two well-

separated portions, the upper of a very long bifid ray, usually

with 1 or 2 short rays in its axil, the lower of from 8 to 14

simple filamentous rays ; lowest caudal ray not excessively

prolonged ; eyes present, small 6. Bathypterois.

III. Body more or less compressed ; snout more or less produced

;

maxillary not reaching the eye.

A. Body moderately elongate, somewhat compressed; dorsal and
pelvic fins placed well forward 7. Parasudis.

B. Body elongate, strongly compressed ; dorsal and pelvic fins placed

posteriorly.

No strong canines.' 8. Paralepis *.

Several long canine teeth on each side of the lower

jaw 9. Sudis.

The new genus Bathysauropsis i-5 here established for

Chlorophtlialmus gracilis, Giinth. It differs from Chloro-

phthalmus in the more slender body, depressed head, somewhat
smaller eyes, broader interorbital region, broader and more
depressed snout, larger mouth, pelvic fins further apart and
more advanced, pectorals placed higher, &c. In fact, it is in

every way intermediate between Chlorophthalmus on the one
hand and Ipnops and Benthosaurus on the other. Ipnops

resembles it in form, scaling, structure, and position of the

fins, mouth, dentition, &c., and it is open to question whether
anything is gained by placing it in a different family on
account of the characters of specialization indicated in the

synopsis. Benthosaurus and Hemipterois (a new genus with

Bathypterois guentheri, Alcock, as the type) lead from
Bathysauropsis to Bathypterois f.

* M. Dollo (Proc. R. Soc. Edinb. xxviii. 1908, p. 59) recognizes a
family Paralepidse to include Paralepis, Sudis, and five other genera. Of
these, Notolepis, Dollo, seems to difler from Paralepis only in having a
longer adipose fin, and Lestidium, Gilb., is doubtfully distinct from Sudis.

Neosudis, Casteln., and Plagyodus (Alepidosaurus) are not, in my opinion,

members of this group, and Prymnothotms hookeri is h larval form of
uncertain relationships.

t The species of Bathypterois may be provisionally arranged thus :

—

I. Lowest pectoral r&y very long quadrijilis, Giinth.

II. Lowest pectoral ray not greatly prolonged.

A. Lower part of pectoral 8 or 9 rayed.

Outermost pelvic rays sUghtly produced
| f£,%rauer.

Outermost pelvic rays moderately produced . , . . <
^^bi^^^^Y "n"

'

Outermost pelvic rays considerably produced .... longicauda, Giinth.

B. Lower part of pectoral 10 or 11 rayed.
Outermost pelvic ray scarcely produced antennatus, Gilb.

Outermost pelvic ray moderately produced
)ScT/o;-*'ll^^"k
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The new genus Parasudis^ here established for Chloro-
2^Jithalmus trucidentus, Goode & Bean, differs from Chloro'
jyhtkalmus in thai the snout is produced so that tlie maxillary-

does not reach the eye, whilst the body is more compressed
and the vent is placed further back. It is clearly annectant
between Chlorophthalmus and Paralepis and invalidates the
claim of the latter to rank as tlie type of a separate family.
I find that in Paralepis and Sudis the mouth structure is very-

similar to that of Chlorophthalmus ; the maxillary is more
slender and more adherent to the prsemaxillary, but it is

somewhat dilated distally and bears a long supramaxillary
just as in Chlorophthalmus.

Family 4. Myctophidae.

Closely related to the Sudidse, from which they differ

especially in that (1) a median keel is present on the ethmoid,
and (2) the parasphenoid extends upwards to the frontals

between the lateral ethmoids. As in the Sudidge, the vomerine
teeth, when present, form two well-separated patches. Tlie

body is oblong, compressed ; the head is compressed, with
the eyes lateral and the mouth terminal. In the more primi-

tive genera the mouth is formed as in Chlorophthalmus^ with
the maxillary strongly expanded behind and bearing a supra-
maxillary; but in the more specialized forms thesuspensorium
is directed obliquely backwards and the slender maxillary is

adherent to the prsemaxillary, almost as in the Synodontidse.
In Scopelengys, Alcock, there are no photophores. Neo-
scopelus, Johnson, has a luminous spot on each scale of the

lower part of the body, whilst in Scopelopsis, Brauer, every
scale bears a spot. In Myctophum and its allies the photo-
phores are arranged in definite groups and series. This is

apparently the only family of tlie order in which an air-

bladder may sometimes be present.

JSeoscopelus is a very generalized Myctophid ; the bones
are thin, and the skull is less expanded behind the orbits and
has the sphenotic process less prominent than in Aulopus.
The parietals are separated by the supraoccipital, the posterior

temporal fossEe are not roofed, there is no orbitosphenoid, and
the parasphenoid is slender. As already indicated, the latter

bone meets the frontals just behind their junction with the

C. Lower part of pectoral of 12 to 14 rays.

Outermost pelvic ray not or scarcely produced . . longifiUs, Giinth.

Outermost pelvic ray moderately produced ....
{Si-urn' Alcock.

Outermost pelvic ray considerably produced .... ventralis, Garm.
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mesetlimoid, so that the lateral etlniioids are separated and
are almost entirely below the level of tiie parasphenoid ; the

mesetlimoid bears a prominent median ridge. The jaws, tlie

palatine attachment, and the post-temporals are as in Chloro-

phthalmus ; the mesopterygoid is well-developed, but does

not overlap the parasphenoid ; the suboperculum and branchio-

steofals are not curved upwards behind the operculum ; except

for the post-temporal attacliment the pectoral arch is very
niuch as in Aulopus; the pelvic bones are small triangular

plates.

There are 32 vertebrae ; there are 12 pairs of ribs, the last

7 inserted on parapopliyses which increase in length back-

wards ; series of epineurals and epipleurals are present; there

are 3 epurals and 2 uroneurals and the last centrum is up-
turned.

Lampanyctus is a much more specialized form, with slender

adherent maxillary and oblique suspensorium ; tiie skull is

as broad as long, but agrees with that of JSeoscopelua in

essentials. The vertebral column has 35 vertebrte ; all the

ribs are inserted on parapophyses.

Suborder 2, Alepidosauroidea.

Head and body compressed ; caudal well developed, free

from the anal
;

pectorals low
;

pelvics 6-13 rayed, close

together, far behind the pectorals. Mouth large, not pro-

tractile; strong pointed canines in the lower jaw and on the
palatines

;
prajmaxillary and maxillary long and slender,

firmly united distally. Palatine large, vertically expanded
anteriorly, where it is firmly attached by its upper edge to

the frontal and by its inner face to the side of the ethmoidal
region ; mesopterygoid rather small. Prjeoperculum narrow,
nearly vertical ; suboperculum entirely below operculum

;

interoperculuni reduced ; 6 to 8 branchiostegals. Ethmoid
without median keel or lateral processes

; parasphenoid
sl(^nder ; a basisphenoid ; no orbitosphenoid. Upper fork of
post-temporal cotniecttd by ligament with epiotic, but nearly
meeting its fellow above the supraoccipital ; cleithrum at-

tached to supracleithrum near upper end of the latter, which
runs obliquely downwards and backwards and has the upper
postcleithrum attached to its distal end. Pelvic bones
simple rods or triangular plates. No upturned centra at the

base of the caudal fin. No air-bladder.

This suborder contains a few deep-sea fishes with the
skeleton rather weakly ossified.

Ann. & M(uj. N. Hist. Ser. 8. Vol. vii. 9
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Family 1. Scopelarchidse.

Snout short. Maxillary with a small anterior expansion
;

a supiamaxillary ; canines slender, barbed, forming a regular

series in the lower jaw. Skull considerably expanded behind

the narrow interorbital region
;

parietals meeting above supra-

occipital; posterior temporal fossse not roofed ; lateral ethmoids

separated by an interspace ; suborbitals ossified. A single

laminar postcleithrum ; cleithrum expanded below. 52 ver-

tebree; ribs on short processes. Dorsal fin siiort.

A. Pectoral arch of Evermanella hyalina ; from within.

B. Pectoral arch of Omosudis loivii ; external view, with the coracoids

and mdials not exposed.

ptte, post-temporal ; cl, cleithrum ; scl, supracleithrum
;

^:)e/, pel', post-

cleithra ; so, hypercoracoid ; cor, hjpocoracoid ; r, radials
; p, fin-

}

Scopelarchus, Alcock, seems to be more primitive than the

other genera. As described and figured it has the head,

mouth, teeth, &c. of Evermanella, but the dorsal fin is more
advanced, there are traces of small scales in addition to the

large scales of the lateral line, and tlie eyes, described

as having the visual axis superior rather than lateral, are

probably not formed as in Evermanella. Neosudis, Casteln.,

may pertain to this family. In Evermanella, Fowler [Odonto-

stomus), and Dissoma, Brauer, the eyes can look upwards

or outwards, being lodged in a vertical pocket which is

covered externally by a transparent membrane. The skeletal

characters given are those of an example of Evermanella

hf/ali'na.
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Family 2. Omosudidse.

The genus Omosudis, Guuther, agrees with the Scopel-

arcliidae in its moderately elongate form and short dorsal fin

but it has the head, mouth, and teeth of the Alepidosauridae.

It differs from both in the pectoral arch, for the cleithrum is

not expanded and the postcleithra are long and slender and

reach the ventral profile.

Family 3. Alepidosauridae.

Body very long, strongly compressed, naked. Snout pro-

duced, pointed ; maxillary with a large triangular laminar

expansion anteriorly; no supramaxillary ; teeth compressed ;

lower jaw with one or a pair of canines on each side. Skull

triangular in form when seen from above, gradually increasing

in width backwards ; interorbital region flat, moderately

broad
;

parietals separated by the supraoccipital ;
posterior

Fior. 6.

AlejAdosaurus ferox ; lateral view of skeleton of head and pectoral arch.

Lettering as in figures 2 and 5.

temporal fossaj not roofed ; lateral ethmoids meeting in the

middle line ; suborbitals not ossified. Postcleithra laminar
;

cleithrum much expanded, triangular or triradiate in form.

51 vertebrge ; centra long, without transverse processes ; ribs

slender, sessile. Dorsal fin very long, of simple non-articu-

lated rays.

The skeletal characters given are those of an example of

Alepidosaurus ferox.

The Cretaceous Apateodus is known from the skull,

jaws, and teeth, which seem to be very similar to those of

Alepidosaurus and Omosudis.
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Suborder 3. Ateleopoidea.

Body elongate, naked ; dorsal short, just behind the head ;

anal long, united to the reduced caudal
; pectorals lateral

;

pelvics in advance of the pectorals, well separated, each of a

simple or bifid ray with or without a vestigial ray in its axil.

Mouth small, snbterminal, protractile downwards
;
jaws with

bands of small villiform teeth ; one supramaxillary. Sub-
operculum excluding operculum from margin of gill-opening ;

branchiostegals 6 to 8, curved upwards. Cranium in great

part cartilaginous, resembling that of Aulopus in form, the

Fig. 7.

A B
Ateleopus indtcus.

A. Pectoral arch. jj«e, post-temporal; sc/, supracleitbrum; c/, cleithrum ;

sc, hypercoracoid (scapula) ; cor, hypocoracoid ; car, cartilage to

which pelvis is articulated ; r, cartilage representing radials.

B, Pelvis, pv, pelvic ossifications
; /, foramina ; c, posterior cornua

;

X, place of insertion of tin-ray.

posterior surface nearly vertical with a small occipital crest,

the upper surface flattish, much broadened behind the orbits;

frontals separated by a wide fontanel except posteriorly
;

parietals separated by the supraoccipital ; epiotics and opis-

thotics absent
;
pterotic large, separated from exoccipital by

cartilage ; sphenotic with a prominent process, as m Aulopus ;

basisphenoid, alisphenoids^ and orbitosphenoid absent. Pec-

toral radials represented by a cartilaginous plate
;

pelvis

represented by a cartilaginous plate containing two small
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ossifications ; it bears a pair of long posterior cornua and
is niovablj articulated to the lower surface of the coracoid

cartilages. No air-bladder.

Family AteleopidaB.

^J'he genus Ateleojms or Podateles, with four species from
the Iiido-Pacitic, was placed by Giinther near the Macruridaa.

Boulenger examined the pectoral arch in Ateleopus tndicus,

and finding that tiie foramen was intrascapular placed it near
tlie Opliidiidte among the jugular Acanthoptei-ygians, In a
])aper read at the Zoological Congress of 1907 I made this

genus the type of a separate order, Chondrobrachii, pointing

out the improbability that it was related to fishes such as the

Blennioids, wiiicii have the pelvic bones directly attached
to the cleithra above the symphysis.

Tiie evidence of relationship to Aulopus now seems to me
so clear that I am disposed to abandon the order Chondro-
brachii. Ateleopus scarcely differs more from Aulopus in fin-

structure than Coilia does from Engraidis, and it is especially

noteworthy that the many-jointed simple or bifid pelvic ray
is exactly similar to tiie outer pelvic rays of Aulopus ; it lias

been wrongly described as two rays bound together ; ratlier

it is the two components of one ray which remain distinct

and may separate from each other distally. The resemblances
and differences in the pectoral arch and pelvis will be seen
on comparing figures o and 7. The resemblances in the skull

have already been pointed out, but the skeletal diff'erences,

mainly due to degeneration or to a persistence of the con-
ditions usually found in very young fish, seem to justify the
recognition of a separate suborder for Ateleopus.

XIV.

—

A Description o/ Venus stimpsoni, Gould.

By -i. J. Jukes-Browne, B.A., F.U.S., M.M.S.

[Plate IV.]

The shell now described and figured (Plate IV.) was first

made known and briefly described by A. G. Gould in 1861 *

and 1862 tj but was not figured by him, nor has any sub-

sequent writer published a figure of it, probably because very

Boston Soc. Nat. Hist. vol. viii. (1861).

t ' Otia Conchologica,' p. 169 (Boston, 1862).
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few specimens liave come into the possession of conclio-

logi^ts.

Having recently received a shell from Mr. Y. Hirase, of

Kyoto (Japan), which 1 felt sure must be V. stimpxoni, as it

was clearly a Mercennria, and that is the only Japanese

species oE the group, I wrote to Mr. E. A. Smith about it.

He sent me a copy of Gould's description, but informed me
that the Museum did not possess a specimen, and advised

me to have the shell com{)ared with the type in the United

States Museum. Accordingly I sent it to Dr. P. Bartsch,

who has kindly compared it with the type and informs me
that it is undoubtedly the V. Himpsoni of Gould.

Under these circumstances it seems desirable that the shell

should be figured and more fully described in English, for

Gould's description -was in Latin only, and ran as follows :

—

" Vemis (^}Jercenaria) stimpsoni. T. [/. e. Testa] solida,

cinerea, ovato-cordata, satis convexa, laminis erectis con-

centricis confertis disposite ornata ; umbonibus antemedianis

eminentibus, acutis, approximatis; facie dorsali antica con-

cava ; luinilS, profunda; extremitate antica compressa,

rotundata ; facie dorsali postica arcuata, declivi, impressa,

nihil nisi striata ; extremitate postic^ satis acuta : cardo

validus; cavositas et apophysis ligamentalis aurantiaci

;

sinu siphonali minime profundo ; margine interna simplici.

Long. 3'7 ; alt. 3-3 ; lat. 1'7 poll. Inhabits Hakodadi,

6 fathoms."

Tlie Mercenaria group belongs to what should be regarded

as the restricted genus Veyius, though I have come to that

conclusion on different grounds from Dr. Dall, and differ from

liim in regarding the genus as a much more comprehensive

group, for I can see no geneiic distinction between it and
Chione.

The characters possessed in common by Mercenaria and
Chione are : that the external sculpture of the shell is more
or less cancellate, the concentric lamellae predominating, but

the radiate riblets show themselves in the crenulated inner

margins of the valves ; that the lunule is impre.-sed and the

escutcheon is well defined ; that all have a thick hinge-plate,

bearing three cardinal teeth, but no laterals ; and, finally, that

the pallial sinus is small, triangular, and pointed.

Mercenaria differs from the typical Chione in always

having a rugose area on the nymphal plate of the right valve

and on the back of the posterior tooth of the left ; such areas

being only present in a few species of Chione. The posterior

and middle teeth of the right valve are deeply grooved or
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bifid, as also is tlie median of the left; whereas in many of

the adult Chione the teeth are entire or only feebly grooved.

Specifically Venus stiwpsoni m^y be described as follows :

—

Shell large, solid, triangularly-ovate, more attenuated poste-

riorly than other species, the postero-dorsal slope being

flattened and elongated so as to meet the postero-ventral

slope in an angle wliicii approximately subtends the median
transverse diameter of the shell. The anterior side is evenly

rounded and somewhat compressed. The specimen measui*es

a little over o^ inches in length by 2f in height ; more
accui-ately it is 9 cent, long by 7-3 cent, high across the

middle of the shell.

The sculpture consists of numerous low concentric lamellae

which are very close-set on the two sides and near the ventral

border of the valves. On the central part of each valve the

spaces between the lamellaj are striated concentrically but

ii-regnlarly, and are also crossed by faint radiating lines.

The valves are somewhat compressed, so that tlie width from

centre to centre is less than in V. mercenaria and the shell is

consequently less ventricose.

The internal characters are like those of V. mercenaria,

but the rugose areas of the hinge are narrower and less

pronounced. The pallial sinus is rather smaller, and the

muscular scars rather larger than in the type species. The
crenulated inner margin of ihe valves is very narrow and the

crenulations on the lunular margin are faint. Still the

margins are not '^simple "" as stated by Mr. Gould
;
possibly

his specimen was somewhat worn.

The Mercenaria section of Venus is almost entirely

American, V. siimpsoni being the only species yet recognized

outside American waters, though some Australasian species,

such as V. yatei, Gray, and V. alala, Reeve, come very near

to it.

There are two species on the east coast of America,
V. mercenaria, Linn., and V. campechiensis, Gmelin (=
V. mortoni, Conrad). Two also occur on the west coast,

viz., V. kennicotd, Dall, and V. apodema, Dall, but both are

very rare. V. stimpsoni is probably most nearly allied to

V. kennicolti, for Dr. Dall describes this latter species as

being yellowish white in colour and closely lamellose over

the whole surface ; he also says " the rugose area of the

hinge is more narrow and delicate than in the Atlantic

species, but this area is still further diminished in the

Japanese V. stimpsoni (Gould), the only exotic species of the

group."
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Mr. Hirase informs ine that the specimen which he sent

me came from Yanohe, in the province of Mutsu. This forms

the northern etid of Hondo, the main ishmd of Japan, and is

not far from Hakodate, which is a port near the southern end
of the North Isluiid (Hokkaido). The localitj is therefore

near that given by Gouh!.

EXPLANATION OF PLATE IV.

Temis sfimpsoni, nat. size.

XV.

—

Azotes on the LameUiconi Beetles of the Genus Golofa^

with Descriptions of Three new Species. By Gilbert J.

Arrow.

(Published by permission of the Trustees of the British Museum.)

Amongst the most remarkable and fantastic of all the

Dynastinse, if not of all insects, are tlie larg;e species of the

genus Golofa. The number of species of this genus is now
fairly considerable, but they are extremely close and difficult

to discriminate, especially when not at their maximum
development. Their nomenclature is also in the greatest

confusion, the figures and descriptions of the ancient authors

being invariaMy insufiicient for exact determination. Most
of the originals of these have vanished, but I have carefully

examined sucb types as are available in the endeavour to

settle the synonymy so far as possible.

The first-described species, Golofa claviger, Linn., was
based upon Martinet's figure in the very rare ' Planches

Euluminees ' of D'Aubentou, and anotlier in Voet's * Cata-

logus Systematicus Coleopterornm/ both of which were
quite inaccurately cited by Linnseus, whose own copies of

these works (the first a portion only with a titlepage supplied

by himself) I have examined in the Linnean Society's

Library. These figui'es seem to represent the Mexican
G. 'pizarro of Hope or the closely similar S. American
form, while a specimen in the Linnean Collection belongs

to the West Indian (St. Vincent) species G guildinii, Hope.
The elytra of this specimen are black instead of red, as

described by Linnaeus, but as it bears no label at all there is

no proof that it has not been added to the collection in later

years, like so many others there. As the authors of the two
figures mentioned, as well as Linnseus himself, were ignorant

of the habitat, it seems impossible to fix the species except
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in an arbitrary way, especially as it is not at all certain

from the description of the thoracic horn {'' rarius hoc cornu

palmatum est'') that it is not compiled from examples of

more than one species. In this hardly-to-be-dissipated

uncertainty it seems to me best to adopt the conclusion

uhich involves the least confusion, and as the figures and
references of later writers generally agree in applying the

name claviger to the S. American species (although the

thoracic horn is " palmate '^ par excellence), I prefer to adopt

that view. The males of these three species may be briefly

distinguished as follows :

—

Prothorax strongly punctured pizarro, Hope.
Protborax very finely punctured.

Elytra very deeply and uniformly punctured .... gidldinii, Hope.
Elytra lightly and unequally punctured daviyer, L.

The thoracic horn in all the specimens of G. claviger I

have seen is more massive than in the other species and
produced into three long and sharp points. All the species

of Golofa, however, are very inconstant and difficult to define,

and I have found the genitalia afford the most valuable

distinctive marks.

The second described species is Golofa cegeon, Drury, of

which also the habitat was uti known to its describer and
the type is untraced. Latreille and Guerin assigned the

name to a Peruvian species and were followed by Burmeister,

while Erichson considered the Colombian insect called

G. porteri by Hope to be Drury^s species, and named that

figured by Latreille and Guerin G. humboldti. Fabricius

and Olivier seem to have known the insect only from Drury^s
" Illustrations," and it is curious that both Drury and Olivier

describe the scutellum as black and the thorax black-spotted,

but omit these details from their figures. The black scutellum

is, on the whole, in favour of G. humboldti, but the closely

similar G. eacus, Burm., is almost equally probable. The
" olive-brown " hair of the abdomen mentioned by Drury
is perhaps rather less inapplicable to G. jjorteri, but the

"short thick horn" of the thorax seems to exclude it. Here,
again, the line of least disturbance, although little else,

a|)i)cars to point to the Peruvian species. This species is

distinguishable from the Colombian and Venezuelan G. eacus

by the sides of the elytra being more dilated in the male,

the prothorax less punctured, more convex in front of the

horn, and the latter directed more backwards and rather

more strongly bent at the end.

Burmeister's G. pelops is not, in my opinion, specifically

distinct from G. eacus, examination of the genitalia giving
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no support to Burmeister's not very confidently expressed

opinion. Dark and light females are found together and

the difiPerences in the legs of the male are those of develop-

ment only.

The type of Hope's Golofa porteri is another of those

unfortunately lost. It was described from the United

Service Museum, the insects contained in which are believed

to have been sold, but I have failed to obtain any clue to

them. It seems to be undoubtedly the same as Assei'achr

liewitsoni, Empson, of which the type is in the British

Museum.
Golofa incas, Hope, was referred by Bates, although not

confidently, to G. impei'ialia, Thoms. Hope's types, again,

cannot be*^ traced, but his description of the male applies

only to that of G. championi, Bates, while that of the female

(so-called) sufficiently describes certain males of low develop-

ment of the same species. The armed head and the color-

ation described both point to the male instead of the female,

and in G. championi a longitudinal banding, such as Hope
describes, is sometimes seen. Moreover, the short acute

thoracic horn is the most characteristic feature of this

species. It has not been recorded from Mexico, but
" Habitat in agris ]\Iexicanis " is scarcely too precise to

exclude Guatemala.

The males of Golofa have, as a general rule, three teeth

to the front tibia, while the females have four. Thomson's

genus Mixigenusy which, like Dr. Ohaus, I cannot agree with

H. W. Bates in uniting with Podischnus, differs from Golofa

only by the presence of the four-toothed tibiae in both sexes,

the absence of stridulatory files upon the propygidium, and
the less narrowed clypeus. A species here described {G. argen-

tina), while it has four teeth to the front tibia in both male

and female, as m Mixigenus, has also the stridulatory files

of Golofa, while the clypeus is intermediate in its form.

The appearance of the prothoracic protuberance of the

male cannot serve for generic separation, since it is found in

every degree of development in different species of Golofa.

It seems to me impossible therefore to regard Mixigenus as

more than a subgenus of Golofa.

Golofa antiqua, sp. n.

S . Obscure rufa, capite, cornubus suturaque nigris, corpore rarius

partim aut toto iiigro ; capite, thoracis coruu subtus, pygidii

basi corporeque subtus flavo-pubeecentibus ; capitis cornu gracili,

reci;rvato, acuto, postice crebre minute tuberculalo
;
prothorace
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transverso, antice modice contracto, postice parum sinuato,

angulis posticis distinctis, coruu sat angusto, antrorsum oblique

producto, subtus arcuato, excavato, dense flavo-hirto, apice

acuminato, hand clavato, pronoto ubique dishncte punctato

;

scutello lato, linea profunda augulata punctisque irregularibua

impresso ; elytris opacis, subtiliter punctatis, stria profunda
suturali aliisque obsoletis gemiuatis

;
pygidio fere omnino

rugoso, subtus medio grosse punctato
; pedibus anticis modice

elongatis, tibiis tridentatis ; mandibulis apice iutegris, truncatis,

extus subtiliter sinuatis.

Long. 35-49 mm. ; lat. max. 19-25 mm.

Hab. Colombia : Cauca Valley.

Numerous male specimens were found by Mr. W. E. Pratt.

The British Museum is indebted to Colonel F. Winn Sampson
for this addition to the collection.

Although varying considerably in colour from a deep
brick-red to nearly black it is always of a sombre shade,

which distinguishes it from all the other species of Golofa,
Avith the exception of the quite dissimilar G. imbellis, Tlioms.
The armature of the male is also quite distinctive, the
thoracic horn being more directed forward than usual, and
in the series of 45 specimens I have examined showing much
less than the normal degree of variation in its length, which
in the best-developed specimens is about equal to that of the
.pronotum in the middle. It is neither dilated at the end,
as in (r. claviger, L., and allied species, nor very slender, as

in G. cegeon, eacus, &c., and the species may probably be
regarded as representing a primitive type showing the nearest
approximation to Spodistes and other allied genera. The
pronotum is distinctly and fairly evenly punctured, and
the elytra moderately strongly, especially near the suture. A
small but distinctive feature is the deep angular groove, not
composed of punctures, always found upon the scutellura.

This occurs also in G. claviger, but is absent in G. humboldti
and inconstant in other species. The hairy clothing of the
base of the pygidium aud the lower surface of the body is

short and inconspicuous, and the stridulatory ridges of the
propygidium are tine and regular towards the margin of the
segment and much better developed than in G. eacus.

Golofa argentina, sp. n.

cS . Castaneo-rufa, capite, pronoti medio, sutura, tibiis tarsisque
plus minusve infuscatis ; capite cornu gracili, recurvato, apice
acuto, armato, clypeo angustato, apice bilobato, vertice grosse
punctato; prothorace brevi, sat lato, polito, minute sat sparse
punctato, antice medio circulariter excavate et dense fulvo-hirto,
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fossae margine superiore plerumque paulo aatrorsum producto ;

scutello parcissirae punctato ; elytris irregulariter haud profunde

punctatis, stria suturali distincta, apicibus crebre punctatis, pro-

pygidio crebre granulifero et fulvo-setoso, costis duabus nudis

stridulatoriis
;
pygidio polito incurvato, antice longe fulvo-piloso,

postice nudo
;
pectore abdominisque lateribus sat dense fulvo-

hirsutis, hujus medio nitido ; tibiis anticis dentibus 4 acutissimis

armatis.

2 . Nigra, elytris castaneis, marginibus omnibus nigris ; capite

rugoso, anguste bilobato, medio paulo tuberculato, pronoto grosse

et crebre, antice et lateraliter rugose, punctato ; scutello sat

punctato ; elytris rugose punctatis, stria suturali Integra
;
pro-

pygidio corporeque subtus ut in mari
;

pygidio sat punctato,

basi fulvo-piloso ; tibiis anticis latioribus et minus acute

4-dentatis.

Long. 34-36 mm. ; lat. max. 18-19 mm.

Hab. Argentina : Cordova, Mendoza (Puerto del Inca^

8900 ft.).

With the exception of Golofa ffuildinii, attributed to the

"West Indies, the species of the genus are confined to the

mountain chain of Central and Western S. America, and
the present one, with G. cochlearis, Ohaus, also lately

discovered in the Argentine, seem to mark the farthest

southward extension of the genus. It is a shining insect,

Avith the thorax of the male very smooth and not bearing a

vertical horn, but with a circular cavity filled with velvety

pubescence and its upper edge slightly produced in a

horizontal direction.

The British Museum contains two males and a female
which, although not taken together with either of the males,

is almost certainly conspecific.

Golofa [Mixigenus) pusilla, sp. n.

Piceo-nigra vel piceo-brunnea, elytris et pygidio l^te flavis, sutura
marginibusque anguste fuscis ; ovata, parum elongata ; capite

rugoso, clypeo truncato ; protliorace grosse et irregulariter

punctato, postice sublaevi, basi lateribusque rugose punctatis
;

scutello paulo punctato ; elytris Isevibus, subtilissime et par-

cissime punctulatis, liuea suturali impressa
;

propygidio regu-

lariter sat minute granulifero, absque carinis stridulatoriis

;

pygidio nudo, crebre punctato
;

pectore sat dense fulvo-hirto,

abdoraine nitido ; tibiis anticis acute quadridentatis :

cJ , capite cornu gracili recurvato, apice acuto, postice vix perspicue

serrato, armato
;
prothorace medio tumido, antice longitudinaliter

sulcato, sulco rugose punctato et parce fulvo-hirto, elevationeque

longitudinaliter impresso
; pygidio convexo, subtus incurvato

;

pedibus anticis gracilioribus.
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$ , capitis medio tuberculo miiiuto armato
;

prothorace antice

grosse et crebre punctato
; pygidio baud inciirvato.

Long. 28 mm. ; lat. max. 16 mm.

Hab. Mexico : Jalisco.

This is a very small species of which the two sexes do
not, as usual, differ iu the colour and sculpture of the elytra.

These are bright yellow, with dark margins, and very smooth.
The clypeus is less narrowed than in the other species of the
genus and straight in front, and the propygidium is not
hairy nor provided with the usual pair of stridulatory files.

I have seen three specimens, only one of them a male, but
it is probable, in view of the small size of the species, that

the armature does not attain a much greater development
than that of the type. There is a sharp-pointed slender

horn upon the head, nearly as long as the thorax, but the
latter bears only a rounded elevation, grooved along the
middle, with a deep groove extending from it to the front

margin and containing a few yellow bristles.

Golofa pusilla is the smallest known species, except
G. inermis, Thorns., which is strongly punctured and without
sexual armature. It is closely similar to G. tersander, Burm.,
but quite differently coloured.

BIBLIOGRAPHICAL XOTICE.

A Descriptive Catalogue of the Manne Reptiles of the Oxford Clay.

Part I. By Charles William Andrews, F.R.S. London : The
Trustees of the British Museum, 1910.

In this volume Dr. Andrews describes the wonderful collection of
Ichtbyosaurian and Plesiosaurian remains brought together during
years of patient labour by Mr. Alfred N. Leeds : a collection re-

markable for its completeness and the marvellous preservation of

the bones. Some of these skeletons were in such perfect condition

that they have been mounted as easily as if they had been obtained
from freshly macerated carcases.

There is probably no one in this country so well qualified to

describe and interpret these remains as Dr. Andrews ; and this is

apparent on every page of this work, for it is obvious that vast

knowledge and ripe judgment are essential for such a task.

The Reptiles which form the subject of Dr. Andrews's masterly
monograph are of peculiar interest to the evolutionist, and the
author in these pages has missed none of the evidence bearing on
this theme ; hence those who desire fresh evidence on adaptational
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development will find this volume a rich storehouse of facts

and stimulating induction. Some of his facts are curious—as,

for example, in the case of Elasmosaurus, which has a neck of

enormous length (nearly 3 times the length of the body) and
containing no less than 76 vertebrae. This was an adaptation

enabling the creature to feed, swan fashion, in deep water, occa-

sionally, no doubt, as the author remarks, the creature, like the

Swan, secured food from yet deeper water by tilting the body into

a vertical position, sustaining this position by the action of the

paddles. Thus it is inferred they were shallow-water creatures

living near the shore and at the surface of the water ; wherein
they differed from the shorter-necked Pliosaurs and the Ichthyosaurs,

which were probably pelagic. These short-necked forms, further-

more, seem to have lived chiefly on cuttle-fish, at any rate the rims

of the suckers of the arms and dark masses representing ink-bags

have been found embedded within masses of gizzard-stones lying

between the ribs of not a few specimens.

J3ut besides these inferences as to the life-history, Dr. Andrews
has brought to light a mass of facts in regard to osteology which
are of the highest importance in themselves, and further, as he has

shown, they have a no less deep significance when used as indices

of adaptation to environment, in which connection these new facts

will prove of the highest value to the selectionist.

We congratulate Dr. Andrews on the completion of his task and
look forward to the appearance of the promised second part.

PllOCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

November 23rd, 1910.—Prof. W. W. Watts, Sc.D., M.Sc, F.R.S.,

President, in the Chair.

The following communication was read :

—

' The Effects of Secular Oscillation in Egypt during the Eocene
and Cretaceous Periods.' By William Eraser Hume, D.Sc, F.G.S.,

Director of the Geological Survey of Egypt.

The main points considered in the paper are :

—

A (1).—There is evidence of the gradual advance of the Cretaceous

sea from north or north-east over Egypt during Upper Cretaceous

times. Four stages in this advance are indicated by the geographical

distribution of the Cretaceous deposits, and especially by the

relations of the detrital Nubian Sandstone formation to the organic

Cretaceous limestones. The four phases are :—(a) A North
Egyptian type, in which the Nubian Sandstone entirely
underlies fossilif erous beds of Ccnomanian (Lower Chalk)
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age. This extends across Egypt from Sinai to Bah aria Oasis.

(6) A Wadi-Qena type, developed near the head of the valley of

that name, characterized by the alternation of Nubian
Sandstone with fossiliferous Cretaceous beds. Three

main divisions of Xubiau Sandstone are recognized,—one at tho

base of the Campanian (in the Upper Chalk), another above the

Turoiiian (Middle Chalk), and a third below the Cenomanian beds,

but closely related and passing into them. The recognition of the

type was one of the most interesting results of this year's

expedition in the Eastern Desert. (c) A Central Egyptian or

Hammama type, in which the Xiibian Sandstone forms the
greater portion of the Cretaceous Scries, only the Danian
and Campanian beds being fossiliferous limestones or shales. This

section is divisible into an Eastern facies, in which Pecten Marls

are a special feature ; and an Oasis facies, characterized by a fauna

of small gasteropoda, etc. in the shales, and species of Echinocorys,

crinoids, and Terehratidinn (jracilis, etc., in a white chalk, indicating

a close affinity to the White Chalk of Northern Europe. These

two divisions have been linked together by the discovery of the

shales with the typical Oasis and small gasteropod, etc. fauna in

the same series as the Pecten Marls, and overlying them. The
Campanian beds are characterized by the presence of
phosphatic fish-beds, (d) A South Egyptian type has close

resemblances to the Central Egyptian; but in the Campanian
the phosphatic beds are inconspicuous, and a fauna of

sea-urchins was discovered consisting mainly of new species.

The results of the Eastern Desert expedition of 1910 in Wadi
Qena bear the stronge&t testimony to the Cretaceous age of the

Nubian Sandstone.

B (2).—As regards the transition from the Cretaceous to the

Eocene, the following points are noted:—The existence of two types

of strata at the base of the Eocene : the first, the Luxor type,

being fossiliferous, mainly characterized by the presence of O^jer-

culina libi/ca, etc., and largely developed in the Western Desert

;

the second, or Qena type, being on the other hand entirely un-
fossiliferous, and composed of white limestones lithologically similar

to the Danian white limestone below them, but structurally different.

These beds, directly underlying fossiliferous Eoc3ne strata, are honey-
combed, closely-jointed, and especially subject to erosion by water,

the regularly-bedded Cretaceous strata differing in these respects.

(3) A suggestion is made that these variations may be due to

fold-effects produced while the land was gaining on the sea at the

beginning of Eocene times, the Uena limestones being remade
Cretaceous material.

(4) Whereas in Southern Egypt Lower Eocene strata directly

overlie the Danian strata, in Northern Egypt very marked uncon-
formities exist between the Middle Eocene and the Cretaceous beds.

(o) The main paliBontological differences between the Cretaceous

and the Eocene are recorded, the principal feature being the sudden
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incoming of the large foraminifera Nummulites and Operculina ; ii

both formations oysters and sea-urchins are dominant, brachiopodi

being almost entirely absent.

C.—In this section the distribution, zonation, and variation of

the Eocene Series is considered, the main points bein<

(6) The apparent uniformity of the fossiliferous Lower Eocene

strata wherever developed.

(7) The lack of uniformity in the Middle Eocene strata, only the

lowest zone, that of Nummulites gizehensis, being of wide distribu-

tion. The nature of the Eocene beds between Baharia Oasis and

the depressions of Moela and the Fayum are described, zoned, and

compared with the Middle Eocene in other parts of Egypt
importance of the uppermost zone, the Gisortia Limestone,

emphasized.

(8) The influence of the gain of land over sea is traced th

the Upper Moqattam Beds (with their increase in detrital materia

and disappearance oi Nummulites) and the Calcareous Grits overly in

them to the quartz-chert gravels forming the desert west of C
and the Fayum, which are usually considered to be Oligocene, an

mark the final stages in the growth of the Oligocene continent

The Cretaceous Period in Egypt is, therefore, one marked by t'

gradual gain of sea over land ; during the Eocene, on the contrar

land appears to have been steadily gaining on the sea, probab

accompanied by gentle fold-movements which account for the minr

differences in the nature of the Eocene deposits. At the close

Eocene times and during the Oligocene Epoch, the approach o

a continental phase is clearly indicated, all the stages in the;

varied movements being illustrated in the desert regions.

December 7th, 1910.—Prof. W. W. Watts, Sc.D., M.Sc, F.R.S.

President, in the Chair.

Dr. A. S. WooBWAED communicated an account of recent excav^

tions in the cavern of La Cotte, St. Brelade's Bay (Jersey), ma
during the present year by the Jersey Society of Antiquarii'

According to the report of Mr. E. T. Nicolle and Mr. J. Sini

shortly to be published by the Jersey Society, the cave has yield

evidence of human habitation and traces of Pleistocene Mammaliei

About a hundred flint implements of the Mousterian type have bet

obtained, besides part of a molar of lihinoceros antiquitatis, and hot

teeth and antlers of Rangifer tarandus. Human remains and teed

of Bos have also been examined and determined by Dr. C. W.Andre
and Dr. A. S. Woodward, to whom the whole of the collection

mammalian remains was referred. This being the first discover

of typical Pleistocene Mammalia in the Channel Islands, the Jerse

Society hopes to proceed with the excavations as soon as possible,
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rp. 1. On the American Syllides verrilli, Percy Moore, from

gf".
Woods HoU, Mass.

An account of an interesting annelid, captured in the tow-

r "t off the Marine Biological Laboratory at Woods Holl,

^°nited States of America, was lately given by an able investi-

(j^.tor, Mr. J. Percy Moore f, under the name of Syllides

* In the last " Notes " Poli/dora carazzi on p. 172 appears to be iden-

°';al with Mesnil's P. caulleryi (Bull. Sc. France et Belgique, t.xxx, p. 88,

f'l. iii. figs. 12-16. This paper had been overluoked).

t Proceed. Acad. Nat. Sci. Philadelphia, p. 488, text-tigs. 1 & 2

;January 29, 1908).

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 10
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verrUli, sp. n., and careful consideration of the description

and the figures shows that besides the relationships mentioned

by the author this minute form presents affinities with other

types not mentioned by him.

The annelid is minute, viz. 2*5 to 3 mm., and its breadth

is -2 to S mm. The prostoraium is large, subquadrate, with

rounded corners ; eyes 3 pairs, reddish brown, the first pair

evidently less important (as they are rudimentary) than the

others, which lie behind, in the position lasually found in

Syllids, and, from the figure, the anterior pair of these has

lenses. The tentacles are short, stout, and clavate, the

median arising between the middle pair of eyes and the

lateral near the anterior border of the prostomium. The
palpi are " small, mammiliform, situated on the ventral face

of the prostomium and directed downwards,^'' nearly invisible

from above. They have enlarged bases and short cirriform

distal portions. Tentacular cirri of the shape of the ten-

tacles, but they are supported by short cirrophores. The
colourless body is slightly depressed, the segments increasing

a little in width to the middle, the first seven (to the caudal

end of the gizzard—eighth segment) being short, whilst the

succeeding are longer and contain the gonads. The proboscis

occupies the first three segment;^, is more or less cylindrical,

with thick brownish chitinous lining, edentulous. The rim

has a circle of ten soft papillse. The pygidium is small

and bears a median unjointerl ventral style and a pair of very

long unjointed cirri. The prominent foot is uniramous on
all the segments in the immature worm and on the first

seven of the sexually mature. The dorsal cirrus is of the

same shape and size as the tentacular cirri on the first three

segments. The succeeding are more slender and tapered,

with the tip often differentiated as a more slender and subu-

late process, and they (cirri) increase in length toward the

middle, again diminishing posteriorly, whilst they also be-

come distinctly jointed or moniliform, though the author

adds that there is great difference in this respect, some having

the cirri much more distinctly moniliform than others, and
'' sometimes there is a slight but distinct alternation of longer

and shorter cirri ;
'* but these conditions are not constant.

The setigerous lobe has a single spine, which ends in a rough
flattened knob, is compressed and slopes inward fx'ora the

salient dorsal angle. The ventral cirrus leaves the setigerous

lobe near the tip, is comparatively long, and usually presents
" irregular constrictions and a more slender, blunt, terminal

piece." The setigerous process bears dorsally a single simple

bristle, " curved and slightlv thickened distallv, finely toothed

f

i-
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along the convex side, and slightly enlarged and bifid at tiie

end.'-" Beneath this is a fan-like tuft of compound bristles

with slightly curved shafts and somewhat long terminal pieces

which are bifid at the end and with a serrated edge.

Further, sexually mature examples have after segment viii.

a tuft of delicate capillary bristles which spring from the

posterior base of the setigerous process.

JNIr. Moore refers the foregoing form to the Syllidse, and
thinks that it may be the species referred to by Verrill as

having been taken at Woods Holl along with S. setosa *, and
is perhaps the S. lonyicirrata, CEvsttd, of Webster and Bene-

dict, but is not that species as described by European authors.

From typical species of the genus he points out that it ditfers

in the small size and ventral position of the palpi.

Mr. Moore's careful description demonstrates the grounds
on which the resemblances to the Syllids are based, yet there

is another group with which it might be compared, viz. the

Staurocephalidse. The head (prostomium) is somewhat like

that of Aiitotylus or Myrianida, with a median and two
lateral tentacles, the eyes being arranged like those of the

Syllids and Staurocepha/us, the anterior rudimentary pair

being, however, peculiar. The absence of a median tentacle

in Stauroceplialus is a divergence, but in some Stauro-

cephalids the tentacles are more or less ringed. The body
offers little that is diagnostic in general outline, but the

caudal region has a pygidium with a short median style, as

well as two long lateral cirri, features diverging from the

Staurocephalids, which usually have only the lateral cirri.

The structure of the foot is, perhaps, the most critical feature

in the comparison. In Mr. Moore's form the foot is strictly

uuiramous on the first seven bristled segments in sexually

mature forms and in all the segments in the immatuie
anneluls. In all ordinary Syllids the foot conforms to the

uuiramous type, having only a single spine and bristles of

one character, the ventral cirrus often being fused with the

lower border of the setigerous process, which usually has a

different outline from that in Syllides verrilli. In the

Staurocephalidi3e the foot, on the other hand, though there

is but one spine, shows a biraraous tendency in so far as the

bristles are in two tufts, and tlie upper dorsal bristles diverge

in structure from the others, and, in all, the ventral cirrus is

carried far out on the setigerous process.

To go more minutely into the structure of the foot of

Syllides verrilli, the dorsal cirrus is proportionally massive

* Rep. U.S. Fisli. Comra. for 18S2 (1834), p. 664, footnote.
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i'or a Syllid aud ends in a conical tip, and, with the exception

of the three anterior segments, the organ is more or less

ringed. It therefore differs from that generally seen in the

Staurocephalidae, though obscure rings are occasionally

present in these, while in the form of the conical tip it agrees

with that group (Staurocephalidae), as it also does in the

absence of the tapering form so characteristic of the Syllids.

The setigerous lobe again has a conical process superiorly

more marked than in the majority of the Syllids, yet it is

not always present in the Staurocephalids. The tip of the

spine terminates in a large flattened and roughened knob, a

condition approaching that observed in certain Syllids, such

as OdontosyUis ctenostoma, Si/Ilis spongicola, &c. A striking

feature is the occurrence at the dorsal edge of the fascicle of

bristles above the spine of a single simple bristle, which is

curved, slightly thickened, and flattened distally, and with a

blunt bifid tip. At first sight this bristle resembles that

found in certain Staurocephalids, such as Staurocephalus

rubrovittatus. Further, the fan of compound bristles which

follows forms two groups in the text-figure, an arrangement

observed in certain Staurocephalids, the large size of the

terminal processes and. their bifid tips also resembling those

of the latter *. On the whole, therefore, the structure of the

bristles would indicate relationship with the Staurocephalidae

as well as with the Syllidte. In the sexually mature
examples a tuft of long delicate capillary bristles arising

from the dorsal and posterior face of the setigerous process

occurs on each foot after the eighth. Such bristles occur in

the sexual pelagic forms of both Syllids and Staurocephalids,

and have no spine in either.

The ventral cirrus, from its proportionately great length

and slightly crenate condition, diverges from that usually

found in the Syllidse or Staurocephalidse, yet it agrees with

both in being borne by the setigerous lobe, and, as a rule,

well outward.

On the whole, then, Mr. Moore's form presents interesting

features of relationship Avith both groups, the shape of the

head, the peculiar palpi, the tentacles aud the proboscis, the

absence of a dental apparatus, and the pygidium leaning so

far to the Syllids, whilst the structure of the foot and its

bristles recall certain features observed in the Staurocephalids.

More minute details of the structure of the foot and bristles

by the author would be useful in enabling a more precise

view of its relationships to be made.

* Fig. 2 d.
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2. On Nevaya* wliiteavesi, a Form with certain Relatio)isJiips

to Sclerocheilus^ Grube, from Canada.

Dredged at Station 5.2, Gulf of St. Lawrence^ Canada,
1873, by Dr. Whiteaves.

A fragment of the anterior region of a form (PL V. fig. 1)
uith a somewhat broad flattened body, a little tapered toward
the front and rapidly narrowing behind the broad anterior

region. The feet are deeply cut and have conspicuous
bristles. Moreover, the second bristled segment has specially

modified powerful golden bristles.

The head has anteriorly a somewhat slender prow (PL V.
fig. la), slightly blunt at the tip. From this a prominent
and rather narrow median ridge (flattened vertically) passes,

backward to terminate in a small tentacle at the second
bristled segment. The central region of the snout, indeed,,

is somewhat spindle-shaped when viewed from the dorsum,
as a dilatation occurs in the middle, followed by the vertically

flattened posterior portion. This condition recalls that in

Nerine, especially as the lanceolate lateral processes resemble
the branchiee of that form. Part of the proboscis is extruded
as a frilled organ. On each side of the median ridge ante-

riorly is an acutely lanceolate lamella (which may be bran-

chial in function) pointing backward and outward, whilst

from its inner border a tuft of slender glistening bristles

(PL V. fig. 1 d) is directed upward, thus forming a remark-
able arrangement in this region, and probably representing

the dorsal division of the first pair of feet. Below is a small

conical lamella, followed ventrally by a second of similar

shape, a tuft of bristles projecting downward, outward, and
forward in front and glistening with a brilliant metallic

sheen. The ventral edge of this foot forms a long rounded
elevation directed obliquely outward and forward from the

median line and apparently clasping the buccal region. The
ventral division carries a series of rather stout curved bristles

(PL V. fig. 1 b), with a hook at the tip directed backward,
but considerable differences exist amongst them, some being
longer and more slender. At the posterior part of the
cephalic median ridge another narrow lanceolate lamella

projects on each side, the base being somewhat broader than
that in front. In the preparation it slopes obliquely back-
ward and outward. The arrangement of these lamellae

therefore recalls the condition in Spiopbanes. Their relation-

ship to the feet may not be quite free from doubt. The next

* Named after Xevay Park, on the Sidlaws, Forfarshire,
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foot has iu the ventral division four great flattened golden

bristles with strong blunt points (PI. V. fig. 1 c) attached to

the massive setigerous region, a comparatively large lanceo-

late lamella occurring superiorly, whilst at the ventral edge

is a small papilla. In the developing organs tlie i)oints are,

as usual, first formed. The dorsal bristles form a row supe-

riorly, and consist of bristles similar to those in front, though

shorter (PI. V. fig. 1 e). They taper from the base to the

tip, which is very attenuate, yet they make a somewhat rigid

pencil or fan. Both they and the ventral bristles are en-

crusted with very small particles which obscure their minute

structure.

The next segment is narrow and has a broad though

narrow dorsal lamella which is lateral in position—that is,

lies directly above the foot,—and its bristles are directed

upward in front of it. No ventral bristles are present in

the specimen.

The following three feet are similar, viz., each having a

broad and vertically n arrow" dorsal lamella, with a bristle-tuft

in front on the dorsum and a well-marked and increasingly

massive ventral division, bearing a tuft of bristles the central

series of which is often abruptly truncated below the tip.

These bristles (Pi. V. fig. 1/) are rather strong, straight,

narrowed from the base distally, have a slight' curvature

below the tip, which is tapered to a fine point and feathered

with a series of spikes. C)ne of the stouter forms from this

region is represented in fig. ] g.

]3ehind the foregoing the dorsal lamella, which has the

form of a vertical plate, moves further inward on the dorsum,

and by and-by considerably diminishes in size, as also do the

feet at the posterior end of the fragment, from which the

proboscis projects posteriorly. The dorsal bristles of this

region (PI. Y. fig. 1 h) have long shafts and finely tapered

tips.

The head in this form differs from that in iSclerocheilvs in

the absence of the anterior processes and in the absence of

eyes. No protrusible and ciliated nuchal organs are visible

at the base of the snout as in Sderocheilus. The presence

of the caruncle with the small tentacle behind it also separates

Nevaya from Sclerucheilus, whikt in certain features it

approaches Nerine. The buccal segment in the latter is

achsetous. The second segment in Sclerocheilus bears

dorsally and ventrally capillary bristles, and a little below
(" au-dessus^') the ventral papilla five or six powerful golden

hooks, which De St. Joseph ^ thinks enable the animal to

* Ann. 8c. Nat. 8' i€v. xvii. p. 106.

i I
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make its tunnel in shells. In Nevaya a fully developed foot

witli lamellae and bristles occurs in front of that with the
four great golden bristles inserted in the massive setigerous

region. Moreover, no bifid or fork-like bristles occur in

Nevaya so far as the single example shows. Both Sclero-

cheilus and Nevaya present a remarkable development of

certain anterior ventral bristles which must in some way be
connected with their dwellings, whether in tubes or burrows

;

yet the divergences in the position and structnre of these

organs in each case indicate noteworthy differences in

function. In Polydora the great hook-like bristles occur on
the fifth segment, whereas homologous forms are on the
third foot of Disoma. De St. Joseph after a careful survey
of the structure of Sclerocheilus concludes that it belongs to

the Scalibrcgmidpe.

3. On the British Cirratulidre.

Four species representing the Cirratulidaj are given in

Dr. Johnston's ' Catalogue of Worms in the British Museum,'
viz. Cirratulus tentaculatus, jNIontagu, Cirratulus cirratus,

O. F. Miiller (under the name of C. borealis), Aonis vittata,

Grube, and Dodecaceria concharwn, (Ersted.

By De Quatrefages the Cirratulids were classified chiefly

by the arrangement of their bi'anchiae, which either occurred
throughout or were confined to the anterior segment ; but
subsequent authors took into consideration the structure of
the bristles and hooks, as shown, for instance, by Langer-
hans, Levinsen, Clapar^de, and others. Thus two great
divisions of the Cirratulids are made by De St. Joseph, viz. :

(1) those devoid of large prehensile tentacles, and (2) those
having such. Further, they may be grouped : (1) into those
having capillary bristles in both divisions of the foot

throughout, (2) those having only capillary bristles in the
dorsal division and crotchets in a certain number of the
ventral divisions, and (3) those having capillary bristles and
crotchets in a certain number of both dorsal and ventral

divisions. The majority of the British forms fall under the
third group, such as Cirratulus cirratus, C. tentaculatus,

C. bioculatus, Dodecaceria concharum, and Choetozone.

C. tentaculatus is everywhere distributed round our shores
from Shetland to the Channel Islands, and is abundant
under stones on muddy and sandy ground between tide-

marks. Such muddy sand, indeed, is often furrowed by
them and their trailing tentacles, which stretch as orange
threads in every direction ; and, besides, they are found in
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vaiious cracks and crevices of the rocks in the same region.

The head (prostomium) is conical, and on each side, a short

distance from the tip, an oblique depression slopes outward

and baci<ward, and from the point at which these converging

grooves meet a ridge runs forward to the tip of the snout.

A^entrally a deep groove leads backward to the mouth, which

is bounded posteriorly by a thick transverse lip. In some

specimens from Lochmaddy a little pigment occurs on the

snout at the posterior and outer angle of the triangular

anterior region, thus simulating eyes—indeed, the pigment

is occasionally symmetrically arranged. In others from

Guernsey and Herm a distinct band of ocular points passes

from one side of the base of the snout to the other just in

front of the constriction indicating the region. A variety

with a blackish snout is met Avith at Herm, and Dr. Sowerby

forwarded some in a similar condition from the estuary of

the Orwell near Ipswich.

The body is from 6 to 9 inches in length, rounded on the

dorsum, flattened ventrally, tapered anteriorly and more
distinctly but gradually diminished posteriorly, where it ends

in a pointed tail, the slit-like anus being dorsal^ whilst in the

mid-ventral line in some specimens is a small process like a

rudimentary cirrus. Others show in lateral view a process

above and a little in front of that just mentioned, and some
present only a large terminal anus with a rim and no process.

Such variations probably indicate injuries and reproduction.

The number of segments ranges to 300 and upward in a large

example. Vertical lines of dark pigment occur in the sulci

at the segment-junctions—from the fourth segment back-

ward for some distance.

On an elevated ridge which lies dorsally between the fifth

and sixth bristled segments is a dense mass of tentacles on

each side. The ridge is somewhat crescentic in front,

straight behind, and the tentacles in the cluster number at

least twenty. Each segment behind the foregoing has on
each side its branchia situated behind and rather above the

level of the upper bristlc-tuft, and this throughout the whole

anterior region, to the number of about one hundred in

large examples. The branchije are more scattered in the

middle and posterior regions, and cease altogether about the

thirty- fifth or fortieth segment from the tip of the tail.

After the seventh or eighth the bristled segments for a con-

siderable distance are narrow, then become slightly wider,

and again toward the tip of the tail are narrow. The
remarkable spiral coils of the branchice constitute a feature

of the species^ and contact with sea-water is apparently less

il
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congenial to the animal than with mudj which at least

enables it to separate the long coiled filaments.

The peristomial segment is somewhat narrower than the
two which follow, and each of which has various transverse

creases or wrinkles. These are devoid of bristles, hooks, or
other appendages. The first setigerous segment follows the
foregoing and is broader than its successors. The foot is

represented in the lateral region only by dorsal and ventral

setigerous processes, which bear tufts of capillary bristles.

Moreover, near the junction with the segment behind and
nearly on a level with the upper bristles is a long coiled

branchia. The capillary bristles have somewhat stout shafts

and long, flattened, tapering tips, with a narrow border of
spines directed distally. The four or five bristled segments
which follow are broader than those next them, but all have
the capillary bristles dorsally and ventrally. In the groove
between the second and third bristled segment a second and
smaller branchia occurs, the base arising a little above the
level of the dorsal bristle-tuft. The same takes place in the
groove between the third and fourth and between the fifth

and sixth. The branchise and tentacles vary in size according
to the degree of development, those in process of reproduc-
tion being small, whilst the older examples are thick. All
are minutely ringed, probably from muscular fibres.

The strong hooks commence in the ventral series of the
large examples from Plymouth at the sixty-second bristled

segment, though they vary in this respect^ some commencing
at Ihe forty-fifth, others at the sixtieth. The hooks are at

first slender, but soon become robust, the neck curving
backAvard and then forward at the tip, and probably they are
the main agents in securing a firm hold of the burrow.
Their appearance in the dorsal division is somewhat later,

viz. between the ninety-first and ninety-fifth bristled seg-
ments. In both cases the foregoing figures diflFer from those
of von Marenzeller and De St. Joseph. The former states

that the first ventral hooks appear in C. tentaculatus between
the thirty-thitd and forty- fifth segments, and the dorsal
between the fortieth and forty-fourth ; whereas in Cirra-

tulus chiajii the ventral appear between the twenty-first and
twenty- third and the dorsal between the fortieth and forty-

fourth. The variation in regard to the appearance of these
structures in British examples of C. tentaculatus would also,

as De St. Joseph observes, lead to some doubt as to specific

identity based on this feature.

An examination of two examples of Cirratulus {Audouinia)

fil'iyerus from Naples shows that in one the anterior tentacles
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fiiise less definitely tlia'ii iii C. teniaculatus, it being difficult

to say whether they are mainly opposite the sixth or the

seventh bristles, whereas in the other they resemble more
closely those of C. tentaculatu^ in transverse arrangement

and tbey arise opposite the fifth pair of bristles. In both a

branchia springs in front of the dorsal of the first series of

bristles. The first ventral hooks occur on the thirtieth

bristled segment on the right in the example first referred

to, and the first dorsal hooks on the forty-first ; whereas in

the other specimen, with the groups of tentacles opposite

the fifth bristles, the first ventral hook occurs on the nine-

teenth bristled segment and the first dorsal hook on the

thirty-seventh. These hooks are slightly less curved toward

the tip than those of the northern form, but otherwise are

similar. The bristles are also proportionally larger,

A form approaching Cirratulus filigerus, D. Chiaje, from
IMalahide, Co. Dublin, obtained by the Royal Irish Acadeniy^s

Expedition, is smaller than the foregoing species and

presents certain differences. It is 3-4 inches in length, but

of similar sha{)e, the anus being dorsal, with a short cone

beneath. Immediately behind and rather above the first

bristled foot is a branchia, and so uith the three following.

On the dorsal sulcus between the fourth and fifth biistle-

tufts is a group of four or five slender branchise. Behind

the foregoing the branchiae occur on each side and are

sparsely distributed along the posteiior region almost to the

tip of the tail. The crotchets (hool<s) appear in the ventral

division about the twentieth bristled segment, whilst they

occur in the dorsal division about the fortieth. Their curves

are somewhat more pronounced than in C. tentacnlatus, and

in the posterior region the ventral are considerably larger

and stronger than the dorsal.

The third form is Cirratulus cirratus, O. F. Mtiller, which

is generally distributed round the shores of Britain between

tide-marks. The head is broader than in C. tentaculatus,

hoof-shaped, but with a slight notch in the centre, and with

two well-marked bands of eyes sloping obliquely outward

and backward. The body is 3 to 4 inches in length and has

about 106 segments, more distinctly outlined than in

C. tentaculatus, and their antero-posterior diameter is greater.

It is rounded dorsally, somewhat flattened ventrally, where a

deep groove runs from the first bristled segment backward to

the tail, which ends in a point or papilla ventrall}', with the
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crenate anus above it. Tlie colour varies from yellowish

orange to deep madder-brown. Two aclitetous segments
follow the prostomium. The fourth segment has a smaller

sessile foot than the succeeding segments and bears two
minute tufts of bristles which have the same structure as in

C. tentaculatus. It also carries a series of proportionally-

large filiform branchial cirri arranged in two lateral tufts,

each of seven or eight cirri of an orange colour, with con-

tained blood-vessels. These coil and twist during the

progress of the animal, and in proportion to the diameter of

the body have a larger bulk than those of C. tentaculatus.

The following thirteen or fourteen segments bear branchial

cirri, each arising above and slightly behind a line through
the middle of the bristle-tuft. Some of these show a greater

amount of blood than those in the dense anterior tufts.

Here and there along the body a single cirrus springs from
the dorsal arch considerably above the bristles, but the

posterior region is devoid of them. On the whole, thes^

cirri are much fewer in number than in C. tentaculatua , and
do not show the remarkable spiral coils so characteristic of

that species.

The feet differ from those of C. tentaculatus in so far as

they are more prominent and the dorsal and ventral divisions

considerably closer—indeed, in some, e. ^. the first, the bases,

fused with the body-wall, closely approach. The first twelve

bristled segments have only the simple flattened tapering

bristles, the points being extremely slender, and the ventral

are distinguished from the dorsal by their shortness and in

some by their proportionally broader tips. The dorsal

slightly dilate from the base to the middle of the shaft, then
taper gradually to the very fine hair-like tip. Parasitic

structures, such as algae, abound on them, and render them
])innate, besides winding round them. The front edge of
each bristle is minutely and regularly spinous, the direction

being distal. At the thirteenth foot a single crotchet appears

on the ventral division. In structure the crotchets (hooks)

dilate a little from the base to a point above the middle,

where there is a slight forward curve, then a slight backward
bend occurs, and again a forward curve to form the hook at

the tip. This projects through a neatly rounded aperture in

the cuticle, and is moderately acute in the uninjured forms.

In the sixteenth foot three hooks are present, and four in the

thirtieth. One or two bristles accompany the hooks. The
crotchets commence in the dorsal division about the thirtieth

foot, a slender sharp-pointed one appearing in the twenty-

ninth, or perhaps earlier, along with the bristles, and they
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continue to the posterior end, both divisions having a few

slender tapering bristles, -wliich are more conspicuous than

in front. So far as observed, the hooks of the dorsal division

posteriorly are slightly more slender and less curved than

those in the ventral.

A small form (young ?), di^edged off Shetland by Dr. Gwyn
Jeffreys in 1867, presents the peculiarity of having only two

eyes, and the head shows less of a basal constriction than is

usual in examples of C. cirraius of the same size. The
complete tentacles of the fourth segment are of very great

length, probably reaching in life beyond the tip of the tail,

"nhicli has a ventral papilla similar to that of C, cirratiis.

The tenth foot has dorsally a long slender tuft of finely

tapered bristles, whilst the ventral bristles are much shorter

—the flattened tips being expanded like a "bellied"^ knife,

and then tapered to a fine point. The hooks by-and-by

appear in both ventral and dorsal divisions, and their

shape corresponds with that of the ordinary examples of

C. cirratus. De St. Joseph * found that in the young of

C. tentaculatus of 12 mm. the crotchets appeared in the

tenth segment ; but the structure of the bristles and hooks

of this form differ from those of that species, not to allude

to the structure of the head. Keferstein's Cirrutulus hi-

ocidatus t differs in the shortness of its tentacles, in the

structure of the hooks, and in the nature of the caudal

region, which has two cirri. Too much reliance, liowever,

cannot be placed on the representations of the minute struc-

ture of the bristles at that period.

Bodecaceria concharum, CEst., is common under the roots

of tangles [Laminaria digitata), especially when these have

a crust of Lithothamnion beneath them ; occasionally in

sandstone, as at the West Rocks, St. Andrews.

In this the dull greenish head is more attenuated than the

rest of the body, the anterior border being rounded, though

capable of various changes of form. The colour is brownish

red anteriorly, greenish yellow posteriorly, and streaked

longitudinally with the red blood-vessel, Some have touches

of orange. They dye spirit green. The mouth opens a

little behind the tip inferioi'ly as a Y-shaped slit in which the

action of the cilia is marked, and with a considerable amount
of dark pigment on the lips. The body is about an inch in

« Ann. Sc. Nat. 8^ ser. t. xvii. p. 50.

* Zeitsclir. f. wiis. Zool. Bd. xii. p. 121, Taf. x. f^gs. 23-27.

i
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length, slightly tapered toward the snout and distinctly

diminished toward the tail and more or less rounded
throughout. The segments are 60 or more, and when the

body is extended the anterior region is nearly as narrow as

the snout. The tentacles are 12 in number, six on each

side, arise on the dorsal surface opposite each other, and the

bases of the pairs approach quite as closely as in Dodecaceria

ater. They commence on the anterior part of the second

segment, the first pair being longer than the others. As a

rule they are of a pale green colour, with darker pigment at

the tip, but they may be dull orange. A coiled blood-vessel

proceeds along the centre of each, and the edges of the

tentacle are often crenated, and when extended frequently

show^ a dilatation at the tip, but no cilia. When sickly the

tentacles assume a dull brow^i hue.

The first seven bristled segments have on each side two
fascicles of simple bristles Avhich taper to very delicate tips.

In the eighth segment the ventral division has a few of the

peculiar bill-hook crotchets amongst the bristles, and at the

tenth the latter only occur in the ventral series, whilst some
show dorsally a few of the simple tapering bristles and about
three stouter bristles, the tips of which have been abraded,

so that an oblique surface remains. The typical crotchet or

hook has a slightly curved shaft, which somewhat increases

in diameter from the base to the distal third, then gently

bends backward to the neck, where the dorsal line again has

a backward curve, and then goes forward to the tip. The
anterior curve, which at the neck is also slightly backward,
is abruptly broken by a bold conical projection, from the
apex of which the distal curve runs to the stout tip. It thus

differs in all respects from the tip of the southern Dodeca-
ceria ater of De Quatrefages.

In the posterior part of the body the dorsal setigerous

cone bears a few of the long slender tapering bristles, and
one or two stout hook-like bristles bevelled at the tip and
representing a modified type of the ventral series, for they
present no enlargement on the anteiior face below the

bevelled region. The ventral division likewise has a bristle

or two of a shorter type than the dorsal, Avhich are con-

spicuous in a lateral view from above, and one or two of the

characteristic crotchets, the only peculiarities being their

shortness and the more maiked curve of the less robust hook
at the tip. The conical projection at the anterior base of

the curve of the tip is marked.

In a young example 3-4 mm. in length, procured along
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with young Arenicola, the little boring Sipunculus, Pholoe,

and swarms of Polydora ciliata at the East Rocks, St. An-
drews, the body, in spirit^ is rounded in front, but the poste-

rior third is more or less flattened, as in Heterocirrus. The
colour of the two regions also differs, that in front being

pale greyish, whilst the posterior is brownish red. The
bristled segments are about 35 in number. The snout is

formed as in the adult, with the mouth considerably behind,

and the tentacles and the branchiae are well developed. The
two rounded papillse at the vent are more distinct than in

the adult. The characteristic hooks show that whilst the

flattened posterior region simulates that of Heterocirrus ater,

the form is essentially ditf'erent.

No feature in Guernsey and Herm is more interesting in

the littoral region than the abundance of boring forms in the

coating of Lithothamnion on the surface of the hard gneiss,

especial!} at low water. Amongst them is the next form,

viz. Dodecaceria ater, De Quatrefages (which is not a variety

of Dodecaceria conchariim, which also occurs in the fissures

of the rocks in long galleries curved in various ways).

Langerhans * and De St. Joseph consider this only a variety

of D. concharum, but so marked a variety, especially in regard

to the structure of the hooks, merits in the meantime special

separation. It may be that Langerhans had not the present

form before him, for his figure of the hooks of D. concharum

is good. The head of this species is rather elongated, like

that of Phyllodoce, slightly tapered and smoothly rounded iu

front, and with two dark patches of minute eyes in the

median dorso-lateral region, the snout in front of these

generally being pale in the preparations, whilst that behind

is dark. The mouth opens ventrally a short distance behind

the tip of the snout, as in other forms, and not at the tip as

De Quatrefages observes.

The body is 1-2 inches long, rounded or slightly flattened

in front, more distinctly flattened after the anterior third,

and often forming a broad oar-like region posteriorly before

abruptly narrowing toward the tip, which presents a papilla

on each side of the vent. It is slightly tapered toward the

snout and the segments throughout are distinctly marked,

their antero-posterior diameter being larger iu front than

behind, though the first four or five bristled segments are

narr-ow. The colour is of a very dark blackish green

throughout, the tentacles being pale green, with a central

* Zeitschr. f. w. Zcol. Bd. xxxiv. p. 96.
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red streak (vessel). It tinges spirit green, giving out a dark
green exndation like dark specimens of Cirratuhis.

De Quatrefages thought that the buccal segment was in

abeyance (" L^'anneau buccal a presque entierement disparu^^)^

yet not only the mouth-pai'ts, but the bases of the great

tentacles are close to the peristomium. The large tentacles

are prominent organs^ with a deep groove on their ventral

surface ; and as the edges of these are crenated, they in all

probability approach in function to those of Polydura and
other Spionidye. Above and behind the tentacles is a
branchia, and, as a rule, three others follow, each on the

dorsal arch of its segment, and with a diminishing distance

transversely between the bases. They are of moderate
length, and in some have a tendency to form curves and a

few coils.

Behind the tentacles are indications of five segments, but

whether the imperfect first of these should be regarded
as an independent one may be an open question. The four

following have dorsal and ventral bristles of a simple tapering

kind, minutely serrated along the anterior edge. These and
the next are all narrow segments, and difler in this respect

from those which follow. The foot is represented by a

dorsal and a ventral setigerous papilla, with a ridge between.
The type of foot, however, changes at the seventh, where the

characteristic crotchets occur dorsally and ventrally. On
their first appearance these organs have a slight forward
curve of the shaft as far as the distal third, where a back-
ward curve t-akes place. The shaft shows only a slight

dilatation from the base upward for a short distance, re-

maining nearly of the same diameter to the neck, where it

bends backward and again forward at the tip (PL V. fig. 2 a)^

The latter in certain antero-posterior views presents a median
rib and two lateral wing-like areas, but probably this appear-
ance is due to the thicker tissue in the centre and the thmner
and slightly expanded lateral regions. In lateral view the
hollow of the distal hook appears to be scooped out like an
old snuff-spoon, but there is no knob at the anterior base a&
in D. concharum. These hooks increase gradually in

strength though not in length in both divisions of the foot

posteriorly, and their number toward the tij) of the tail

diminishes, but they are of proportionally great size, and
thus in contrast with those of D. concharum. Two occur in,

the dorsal and three in the ventral division just in front

of the tail, but the number is variable. The alterations of
the contour of the tips of the hooks would indicate that

they have special functions in connexion with the tube, and



]G0 Prof. M'Tiitosli's Notes fi'om the

their gradual increase in length from before backward
corroborates this view. In some, when seen antero-poste-

liorh", the tips are spatula-shaped, a slight constriction

occurring at the neck. One or two capillary bristles, with a

slight flattening of the tapered and serrated tip, accompany
the dorsal hooks. Several procured at Guernsey and Herra
in July and August had well-developed eggs. Moreover, an
cpitokous male more than 2 inches long occurred amongst
the others. In this the anterior region of about twenty-two

segments (exclusive of the head and six or seven segments) is

modified, whilst the caudal of about thirty segments is not

materially changed. The pigmented area of the eyes is

perhaps a little larger, and the dorsal tuberosity of the head
somewhat more prominent, whilst the tentacles and branchiae

are normal. The whole of the anterior and middle regions

are enlarged and softer, and have long resplendent dorsal

swimming-bristles which in length exceed the diameter of

the body. They are smooth^ simple, tapering bristles with

very faint longitudinal lines, and of a pale yellow hue, best

seen by transmitted light, and their tips are remarkably

attenuate. The anterior dorsal bristles are little altered, but

from the eighth to the thirty-first they form conspicuous

tufts on each side. This bristled region, with the head, is

probably thrown off and discharges the sexual elements,

whilst the unchanged and flattened moiety of about thirty

segments reproduces a head and anterior region. The fact

that this example, which was not quite ripe, still occupied its

tube in Lithothamnion would indicate that up to the period

of "^ swarming ^^ the oar-shaped posterior region and its

series of powerful hooks would be of material service to the

form, and, further, after the separation of the sexual region,

if such is found to occur, the remnant would be ready for

the emergencies of its life in the calcareous crusts and
masses. The great size of the hooks or crotchets throughout,

and especially in the posterior region, shows that the form is

adult and that the shovel-shaped and abraded posterior hooks

Lave been in constant use. In the dorsal division one or

two of the tapering capillary bristles with the anterior edge

of the tip serrated are present.

The great size of the hooks in Dodecaceria ater and their

special structure at once attract attention, especially when
contrasted with those of D. concharum.

A form (^Cliatozone dunmanni), which appears to be inter-

mediate between Cirraiulus and Chatosone, comes from
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Duumanas Bay. 11. 2. 92 iu the collection of the Royal
Irish Museum.
The snout forms a blunt cone, with slight lateral notches

which may indicate sensory grooves, and the peristomial

segment is devoid of bristles. The mouth opeus ventrally as

a large aperture, having a crescentic groove posteriorly and a

median furrow between the two lateral lips anteriorly.

From the peristomial segment the body gradually widens to

the eighth or ninth bristled segment, and then rather

abruptly dilates into an ovoid swelling including about ten

segments, when it again contracts, such being doubtless due
to the mode of preparation. The segments of the anterior

region are distinctly marked and one-ringed, and the feet

are represented by lateral ridges with dorsal and ventral

setigerous processes and a minute flat intermediate papilla.

Anteriorlv the feet present, as at the sixth, a long dorsal

tuft of capillary bristles and a shorter one ventrally. This

arrangement continues toward the thirtieth foot, when a

stouter series appear—at first simply modified ordinary bristles

with a double curvature of the shaft and a finely tapered tip,

the ventral series apparently preceding the dorsal. Finally,

posteriorly both divisions have the elongated and charac-

teristic hooks. These have long, straight, finely striated

shafts, which at the upper part have a slight curve forward,

then gently curve forward to the sharp tip. The striae cease

about the middle of the tip. They thus differ from the con-

dition in Ch(Stozone and approach that in Cirratulus.

A species (Chatozone zetlandlca) dredged by Dr. Gwyn
Jeffreys in 100 fathoms in St. Magnus Bay, Shetland, in

July 1867, appears to differ from C/icetozone setosa. It is a

fragment about ^ an inch in length of the middle and poste-

rior regions, including more than sixty bristled segments,

and is distinguished from C. setosa by the flattened body,

the more hirsute lateral regions, the button-shaped anus, and
the absence of the differentiated posterior region so charac-

teristic of the species just mentioned. The broad flattened

body has very distinct segments, with setigerous papillae

projecting as conical eminences on each side. The posterior

end seems to have been reproduced, about fifteen segments

being thus added m ith the large button-shaped pygidium

;

but the general structure of the feet remains as in front,

and it differs from the condition in C. setosa, in which the

modification of the crotchets in the posterior region is

characteristic.

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 11
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The feet at the anterior end of the fi'agment present

dorsally a few very long and finely tapered capillary bristles

and a series of broad flattened bristles, curved and faintly

striated and with tapered extremities. They represent the

intermediate forms ushering in the anterior crotchets of

C setosa. The ventral division consists of a few shorter

capillary bristles and a shorter series of the same curved,

flattened, faintly striated bristles, with tapering tips as in the

dorsal division. In front of the reproduced tail the dorsal

division has a few long, tapering, capillary bristles, the main
series, however, consisting of long, stiff, curved, and striated

forms, with a nearly cylindrical shaft inserted in the tissues,

a constriction being evident before passing through the skin,

after which it curves forward, and ends in the long, flattened,

curved, and tapering tip. The ventral division, again, has

shorter bristles of the same kind as the foregoing, besides a

series of stouter crotchets, which have flattened shafts in-

serted in the tissues and sliglitly narrowed curved tips

tapering to a blunt point.

This form, therefore, appears to pertain to De St. Joseph's

second series, viz., those with capillary bristles in the dorsal

throughout and crotchets in a certain number of the ventral

divisions of the feet, but the absence of reliable figures

makes its relationship to known forms uncertain.

4. On the Cirratulidse dredged by H.M.S. ' Po'cupine'

in 1869 and 1870.

A Cirratulid {Ch'ratalus tessellatus) dredged in the ' Por-

cupine^ Expedition of 1870 at Station 50, off the Algerine

coast in 7-51 fathoms, appears to difter from any described.

It was probably procured by the tangles attached to the

dredge. The head forms a short cone with a large lateral

eye on each side just in front of the posterior constriction

and the collar of the next segment, which, however, is

connected dorsally with the head by a bridge. The mouth
0])ens ventrally as a comparatively small apertui'e in the

snout in front of the collar. The body is about 2 inches in

length and fusiform in outline, the greatest diameter occur-

ring at the anterior third, from which it tapers to the snout

and more gently to the tail. It is rounded dorsally, flattened

ventrally, though posteriorly it is somewhat compressed on
both surfaces. The segments are narrow and numerous.
Anteriorly the rings are slightly tessellated, after the manner
of Scelibrepna, though to a less extent, and this condition

probably occurs throughout in the fresh or well-preserved
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animal. A median streak occupies the centre of the dorsum
and another the mid-ventral line. Apparently three achiB-

tous segments follow the head, the third and broadest being
tessellated or crenate ventrally as well as dorsally, the latter

surface being so broad as to reach the area of the next
segment toward the middle line, the lateral region being
occupied by the elongated scar for the tentacles, only traces

of which are present in the examples. The outer edge of
each tentacular area abuts on the prominence of the dorsal

division of the first bristled foot, which occupies a dorso-
lateral position, the dorsal divisions of the succeeding feet

forming a well-marked oblique ridge on each side and
causing the body to appear as if sheathed in the anterior

region (snout and achsetons segments). This arrangement
is due to the greater distance between the dorsal and ventral

divisions of the first feet, the oblique region including about
fifteen feet. Thereafter the dorsal and ventral divisious

approach more closely, the space between them, however,
remaining distinct to the posterior end. Each division of
the foot carries a tuft of long, pale golden, capillary bristles

(PI. VI. fig. 3) issuing from a distinct setigerous process, and.

no change in the structure of these organs occurs from front

to rear. The dorsal bristles, as a rule, are longer than the
ventral and are curved outward and backward, the length
being less than half the diameter of the body anteriorly.

Each consists of a long basal region or shaft slightly

narrowed proximally, remaining of the same diameter for

some distance, and then gradually tapering to a fine point.

Posteriorly one of the dorsal bristles in each tuft is con-
siderably larger than the rest, the tip stretching outward as

a long delicate hair. The tips of all, indeed, in this region
are very fine. The ventral bristles are shorter and slightly

broader, but also have delicately tapered tips. The ventral
setigerous processes and tufts are really ventral in position,

for in the preparations they are visible only in ventral and.

lateral views.

The structure of the bristles of this form distinguishes it

from the Chatozone macrophthalma of Langerhans *, and,
moreover, the skin of the species from Madeira is smooth.
The Heterocirrus marioni of De St. Joseph f from Dinard
has no crotchets, capillary bristles occurring throughout
bDth divisions, but the ventral bristle is Hattened at the tip

and with a hair-like termination.

* Zeitschr. f. wiss. Zool. Bd. xxxiv. p 98, Taf. iv. fig- 10.

t Ami. Sc. Nat. 8' s^r. t. xvii. p. 56, pi. iii. figs. 62-G4.

11^
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h. Hetcrocirrus {Heterocirrus gravieri, sp. n.) dredged at

Station 29 oft" Cadiz^ to the west of the Straits of Gibraltar,

in 227 fatlioms, in the ' Porcuoitie ' Expedition of 1870,
appears to dift'er from any described. At this station, ac-

cording to Dr. Gwyn Jeffreys, there was an admixture of

northern and southern forms. The head is pointed in front

and constricted posteriorly, so that from the dorsum it is

almost cordate in outline. The mouth, as in allied forms,

opens a little behind the tip of the snout. The body is

about an inch in length, somewhat narrow and elongate, and
slightly flattened from above downward throughout, the tail

not being wider than the preceding region, and terminating
in a pointed extremity with the anus above it. The colour

in spirit is pale brown, darker at the tip of the tail. Ante-
riorly the dorsal bristles (PI. VI. tig. 3) are longer than in

allied forms with the exception of Chatozone, but they

become shorter posteriorly. A pair of tentacles occurs in

front and a pair of branchise on each side behind it. The
tentacle is darker, longer, and thicker than the others,

though apparently not differing in external structure. It

arises immediately behind the head and may be the homo-
logue of the grooved tentacle, e. g., of Dodecaceria ater. A
branchia springs just above it.

The first foot has a distinct dorsal setigerous papilla and
a long tuft of simple tapering bristles which nearly equal

the diameter of the body. The ventral division has a similar

though shorter tuft. This arrangement continues for some
distance and then the characteristic hooks appear in the

ventral division. These (PI. V. fig. 3 a) are comparatively

long and slender, with a slight forward curve. The shaft

dilates a little from the base to the distal third, where a

slight backward curve and a diminution take place to the

neck. The tip has an enlargement beyond the neck, then
the posterior curve, in lateral view, forms a segment of a

large circle and again points forward at the hooked tip.

The anterior curve again is chiefly backward and then for-

ward at the terminal hook. The length of the distal region

in this hook is characteristic. A few bristles accompany
the ventral hooks to the posterior end. By-and-by between
the twentieth and thirtieth foot the hooks appear also in the

dorsal division, one or two of these organs accompanying
the bristles, which continue to the posterior end of the

annelid.

This species inhabits a firm though thin calcareous tube

strengthened externally by grains of sand, foraminifera, and
fragments of shells. The interior of the tube is perfectly
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smooth. At one point the tube had been broken and
repaired, but an angle on eacli side indicates the union.

The tube had also been fiactured in capture, and the annelid

had doubled itself into the largest fragment—the head and
tentacles being completely protected, but the tip of the tail

protrnded.

This form has certain resemblances to the Heterocirrns

caput esocis of De St. Joseph, but the absence of eyes and
the structure of the anus and of the hooks indicate

divergences.

Chatozone A.

A fragmentary form without snout or terminal region was

dredged on the 3rd September, in the ' Porcupine ' Expedition

of 1870, in the Bay of Tunis. In all probability it adhered
to the " tangles," which the naturalists then used, aftei- the

time-honoured practice of the coral-fishermen of the Medi-

terranean. The absence of the head and posterior region

renders diagnosis and description imperfect, but externally

it differs in certain respects from the northern Chatozone
setosa. Thus the body is more rounded, presents no dorsal

groove in the preparation, and the ventral groove is slightly"

marked, whereas both are usually distinct in C setosa. The
lateral bristles are much shorter, and though the specimen
is a small one, the basal deep brown hue and the great

breadth of the yellow tips, as at the tenth foot (for so all is

termed beyond the bend at the end of the shaft), are diagnostic

(PI. VI. fig. 4). The broad terminal blade ta])ers to a

long and fine point which is usually curved. Moreover,
whilst they are somewhat brittle, they do not exhibit that

proneness to split from the edge downward and backward as

commonly seen in C. setosa. Accompanying the foregoing are

a few narrow forms (PI. VI. fig. 4 a). Although proportion-

ally the crotchets should have been present in the portion

of the posterior region attached, only bristles exist. The
inserted basal region or shaft of the bristle is deep browUj
curved and dilated from the somewhat narrow end upward^
and is striated.

Two fragments of the anterior region of a Chostozone

which does not appear to differ from C. setosa, Malmgren, were
procured probably by the tangles in Bono Bay, on the coast

of Algiers, in the ' Porcupine^ Expedition of 1870. As no
crotchets are present, a certain amount of doubt remains,

especially as the bristles at the end of one fragment are
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unusually long. The bristles are proportionally longer than

in C. setosa, and their bases have a deep brown tinge.

Besides the foregoing, two fragmentary examples ( x

)

apparently agreeing with C. setosa occur, but as only the

anterior region is present in each, there is doubt. The
snout in one is acutely conical, whereas in the other it is

retracted into a blunt cone, and reddish-brown pigment

marks the origin of each capillary bristle-bundle, both

dorsally and ventrally.

Ch(stozone carpenteri *.

The anterior region of a form presenting characteristic

features was dredged in the ' Porcupine ' Expedition of

1870 in Bono Bay, on the coast of Algiers, in 25 fathoms.

It also appeared off Cape Guardia, oflf Cape Finisterre,

in the same Expedition. It is a somewhat larger and
more rounded form and does not show the dorsal and
A'entral grooves of C. setosa. The snout (PL VI. fig. 5) is

somewhat longer than in the common form and in one has

a dark speck on each side at the posterior border of the

prostomium, and these specks are best seen on the ventral

surface, or from the front ; the mouth opens on the ventral

surface, a short distance behind them. The body has the

usual fusiform shape, its largest diameter being about the

anterior third. The bristles, which stretch from each side

with an upward and backward curve, are proportionally

longer than in C. setosa. They commence as considerable

tufts in the first foot, the slightly yellow shaft being con-

stricted about the level of the skin, and then the tip flattens

out more in the shorter and less in the long forms, and
finally tapers to a long hair-like curved extremity. The
broader blades (PI. VI. fig. 5 a) readily split in this region

so as to make a brush-like appearance, the direction being

downward and backward. The most characteristic feature,

however, is the appearance about the tenth foot of crotchets

in the dorsal and then in the ventral division (PL VI.

fig. 5 Z>). In this foot (tenth) the bristles have attained

great length, the dorsal being considerably longer than the

ventral, the slight constriction below the long flattened blade

being noteworthy, as well as the length of the attenuate tip.

Those injured shoAV the brush-like fractures already alluded

to. The shorter forms have stouter shafts, and by a little

modification the crotchets (PL VI. fig. 5 c), which are still

* Ntamed after the late Dr. "\V. B. Carpenter.



Gatty Marine Laboratory^ St. Andrews. 167

thicker, are developed. The shaft dilates in its progress

upward, then gradually diminishes to the sliglitly curved tip,

Avhich is rather blunt. At the twentieth bristled foot the

bristles are still longer but more slender, and two crotchets

are present ventrally, whilst dorsally there are four con-

siderably stouter, and. the bristles are very long, stretching

far beyond the body. A considerable number of bristles

occur ventrally between the hooks, whilst there are three

dorsally. At the fortieth foot (PI. VI, fig. 5 d) four large

crotchets are present in each division—now closely approxi-

mated, the ventral being shaped like a scapel set in its

handle, with a slight constriction and bend at the end of the

handle ; both shaft and tip are longitudinally striated. The
dorsal crotchets still are the stronger (PI. VI. fig. 5 e) and
the tip (or blade) is more distinctly curved. Four long

bristles occur between the third and fourth (that is, toward

the ventral edge) ; whilst ventrally two bristles lie between
the first and second and two between the second and third.

These posterior crotchets differ from those of C. setosa in

their great size and in the absence of longer intermediate

forms, as well as in their occurrence anteriorly.

Ch(Etozone Z.

A fragment of the posterior end of a form not hitherto seen,

and having the shape of a gradually widening and spathulate

tail with the broad end posteriorly. The posterior border is

bluntly rounded, with a median ridge dorsally and ventrally,

the former curving downward to terminate in the ventral anus
which has a peak anteriorly. The region in front of the broad
tail is considerably narrower, the dorsal surface being rounded
and the ventral flattened. The segments are numerous and
narrow, and have dorsal and ventral tufts of slender

capillary bristles (PI. W. fig. 6 a) of a pale yellow colour

and nearly straight. It was procurved in the ' Porcupine '

Expedition of 1870, no locality being given.

A peculiar form, which may temporarily be termed Cirra-

tulispio, was dredged in the 'Porcupine^ Expedition of 1869
in 378 fathoms in sticky mud off the coast of Ireland. The
mud contained fragments of foraminifera, coccoliths, and
sandy debris.

The head (PI. VI. fig. 7) is bluntly conical and the sides

of the cone slightly hollowed. A pair of slender tentacles

pass from the bristled segment immediately behind, and
therefore apparently posterior to the buccal ring.
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The bodj^ is filiform and elongated, probably 2-3 inclies

in lengtli, apparently tubicolous, and it is impertect pos-

teriorly ; but at least two regions are recognizable—namely,
the anterior with nine pairs of well-marked pale golden
bristles, and the succeeding division.

The first region agrees with the Chsetopterids in the

number of the segments (nine), and each foot has a dorsal

and a ventral tuft of moderately long capillary, pale golden
bristles (PI. VII. fig. 7 a) which have a slight convergent
curve—that is, the dorsal bending downward and the ventral

upw^ard. Both arise close together in the tissues, then slant

from each other so that a flat cone in the middle of the foot

lies between them. The dorsal tuft is considerably longer

than the ventral, but the structure of the bristles is the same
in both. Each bristle has a long cylindrical shaft not

diff'erentiated from the tip, and gradually tapering to a fine

point from its middle, though in the shorter ventral forms

there are differences in this respect.

No special differentiation separates the first region of the

body from that which follows, and therein it differs from
the Chsetopterids ; but the first segment of the succeeding

region is three times broader (antero-posteriorly) than those

in front, and its bristles are shorter and structurally different,

whilst each of the two divisions carries a continuous row of

stout curved crotchets without the differentiation between
shaft and tip as observed in Chatozone (PI. YII. fig. 7 b

representing one from the tenth fcot). Dorsally are t\^o

smooth capillary bris-tles, followed by five or six crotchets

with the tips produced into slender processes, and then a

series of the stout curved crotchets with slightly tapered tips

ending in a stout though more or less pointed tip. The
arrangement of these crotchets recalls the condition in

Chcetozone setosa, bristles being also interposed between the

crotchets in the rows.

5. On the Cirratulidae dredged in the Gulf of St. Lawrence,
Canada, by Dr. VVhiteaves.

Chcetozone I.

A fragment of a Chatozone (?), apparently the posterior end
of a large form, was dredged at Station A. 6, 1872, by
Dr. Whiteaves. The total length is about an inch and a

quarter. The segments are distinct though narrow through-
out, and the body is somewhat dilated in front of the tail,

and then gently tapers to the terminal anus, below which a

process with a median groove projects posteriorly. The
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body is rounded dorsally, slightly flattened ventrally, and
the latter surface has a median groove. Both dorsal and
ventral bristles (PI. VII. fig. 8) are throughout capillary, and
little difference exists between the most anterior and those

at the tip of the tail. This, therefore, belongs to the

first series of De St. Joseph, viz., those with capillary bristles

throughout.

Chaetozone setosa, var. canadensis. Stations 32-34—1873.

In this form, which has a general resemblance to C. setosa,

though the body is more flattened posteriorly, the anterior

bristles diiferfrom those of C. setosa, for example at the tenth

foot in having a distinct curve at the end of the shaft, and
the long tip widens into a flat blade (PI. YII. fig. 9), which
theu tapers to a fine tip; the whole, however, is considerably

shorter than in the typical C. setosa. The general arrange-
ment of the posterior hooks resembles that of C. setosa,

though the crotchets (PI. VII. fig. 9 a) are considerably
larger and similarly alternate with a long capillary bristle

(PL VII. fig. 9^). It would be diflScult to draw a specific

distinction, however, from mere size.

Chatozone whiteavesi.

Dredged in the Gulf of St. Lawrence, Canada, by
Dr. Whiteaves at Station A. 6 in 1872.

This species has much of the appearance anteriorly of
Clicetozone setosa, tbe snout being acutely pointed, and the
tentacles and branchiae being similar. The body is rounded
dorsally in front, then is somewhat flattened, and again is

rounded toward the tail, which is only a little tapered, and
has a terminal anus with two small rounded papillae ventrally.

The ventral surface of the body is marked by a median
groove from end to end, whilst the sides are flanked by tufts
of long capillary bristles from the front to the middle of
the body, and by shorter capillary bristles from the middle
to the tip of the tail. This arrangement at once differentiates

the species from C setosa and allied forms, for their crotchets
are conspicuous posteriorly. The gut shows through the
integumentary lajers in the region behind the middle

—

especially dorsally—the colour being dull pink.

The bristles throughout are capillary, the dorsal in front
(PI. VII. fig. ]0) being considerably longer than the ventral
and stronger than those in the succeeding region. Both
dorsal and ventral tufts are shorter in the middle of the
body, and the disproportion between dorsal and ventral is

less marked, whilst posteriorly they are almost equal.
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6. On the Cirratulidse dredged in Norway by

Canon Norman, D.C.L., F.R.S.

The northern form, Chtetozone setosa, -was first found in

Finmark by Malmgren and in Sweden by Loven, and it is

abundant in the Fjords of Norway, where it was dredged

by Canon Norman. The head is acutely pointed and some-
what triangular, with the mouth on the ventral surface a

short distance from the tip. The body is about an inch in

length, elongate-fusiform, tapering a little anteriorly and
more gi-adually and distinctly posteriorly, where it terminates

in a pointed extremity with the anus at the tip, which varies

in acuteness according to the condition of regeneration,

some being rather blunt after recent loss of segments. The
thickest part of the body is about the end of the anterior

third. It is more or less rounded throughout, with a

tendency, however, to dorsal and ventral flattening. The
segments number 70-90, and are narrow in front, but more
evident posteriorly fi'om the increased antero-posterior

diameter. The surface is greyish in the preparations and is

iridescent.

The long tentacles arise on the dorso-lateral region

immediately behind the head, and seem to be rarely present

in examples caught by the dredge. They have the ventral

and probably ciliated groove of other forms.

The branchiae occur in pairs, one on each side, probably

from fourteen to twenty in succession, and then at intervals

to the posterior third. They are slender filaments, those in

front being long and sinuous. The first bristled foot occurs

behind the tentacles and has a dorsal and a ventral tuft of

pale golden capillary bristles,with a cylindrical shaft generally

imbedded in the tissues, and a broader flattened serrated tip

which tapers to a fine point. Little difference exists in the

anterior region between the lengths of the dorsal and the

ventral bristles, but after the twentieth, or thereabout, the

dorsal elongate to about the diameter of the body, forming
glistening tufts usually carried transversely in the pre-

parations. Toward the posterior region stout, short,

crotchet-like forms appear amongst the long bristles in

the ventral and then in the dorsal division. They are more
slender in the dorsal than in the ventral, and the dorsal

bristles are fewer in number and more attenuate, only a brief

flattened part occurring beyond the skin, the rest being hair-

like. Moreover, the ventral bvistles present intermediate

forms, the shafts being three times the diameter of the ordinary
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bristles, then a slight constriction takes place at the level of the

cnticle, the tip being broad and more or less striated, but ter-

minating in a long hair-like process. The perfect crotchet

or hook is best seen in the posterior region of about fifteen

segments, the shaft dilating a little from the soft base up-

ward, then narrows about the level of the skin, from which
a noticeable forward bend occurs, the long stout tip ending

in a blunt point. The whole organ is striated to the point

and somewhat resembles a miniature scalpel which has a

curve backward (PI. VII. fig. 11). The direction of these

crotchets is at first slightly backward, but by- and- by they

project transversely outward, and in four or five of the

terminal segments they are directed forward—doubtless in

connexion with their functions in mud or sandy mud.

Cirratulus norvegicus ?

A form dredged off Drobak, Christiania Fjord, in 30-100
fathoms, in 1879, somewhat resembles Cirratulus tessellatus in

so far as the dorsal divisions of the anterior feet approach

each other dorsally, and in some are raised, so that the spaces

between the lateral lines at the base of the feet are narrow in

front and gradually widen in their course backward. More-
over, a considerable amount of dark pigment characterizes

the anterior dorsal region and also occurs along the poste-

rior lip of the gaping mouth.
The head has the form of a small blunt cone, sometimes

constricted posteriorly, and when the button-shaped proboscis

is extruded, as in the majority of the specimens, it projects

upward and forward, or, in complete extrusion, upward.
The body is probably between 1 and 2 inches in length,

flattened anteriorly, and somewhat rounded posteriorly. It

is tapered rather abruptly anteriorly, but does not appear to

be much tapered posteriorly, only a slight diminution taking

place in the preparation ; but such may be an incomplete

specimen. It terminates posteriorly in a pouting button-

shaped vent, which is produced ventrally into a process with

a median fissure and a fillet on each side of it (PI. VII. fig. 12)

.

The veutral surface is flattened, sometimes with a median
ridge and two lateral elevations, though in a few neither is

visible. The buccal and two achsetous segments follow the

head, and in one example each has a dorso-lateral frill, it

may be from imperfect preservation. Every example presents

two short lappets (or, it may be, the bases of tentacles)

interposed between the converging lateral lines of the feet

nearly opposite the first bristle-bundles. A series of long
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slender branchiae project from the dorsal edge of more than

twenty of the anterior feet, and traces ap])eared in some
considerably behind these. The anterior segments are

closely arranged, but posteriorly tliey are a little less so, and
the number is probably from seventy to one hundred, though
no specimen is complete.

Some had well-developed ova in July.

The structure of the feet throughout is the same, viz., a

dorsal and a ventral setigerous process, each having a tuft of

translucent pale yellow capillary bristles (PI. VII. fig. 12 a),

the tips being slightly flattened at the somewhat narrow
base, and tapering to delicate hair-like extremities. The
dorsal are the longer, and they increase in length toward
the middle of the body, and remain of considerable length

posteriorly, where the distinction between the more slender

and longer dorsal and the shorter and proportionally broader

ventral is maintained. A curious series of coiled tubes (?)

occurs posteriorly.

EXPLANATION OF THE PLATES.

Plate V.

Fig. 1. View of Nevaya lohiteavesi from the dovsiim. The proboscis pro-
jects posteriorly from the ruptured end. Enlarged.

Fig. 1 a. Head and anterior region of the foregoing, still more enlarged.

Fig. 1 b. Strong hooked bristle of lirst foot. X Zeiss oc. 4, obi. A.
Fig. 1 c. Powerful hook of the second foot. X Zeiss oc. 4, obj. A-f 1 in,

draw-tube.

Fig. 1 d. One of the first dorsal bristles, x Zeiss oc. 4, obj. D.
Fig. 1 e. Dorsal bristle of the second foot. X Zeiss oc. 4, obj. D.
Fig. If. Bristle with curved and serrated tip from the ventral division

of the fourth foot. X Zeiss oc. 4, obj. D.
Fig. \g. Stouter serrated bristle from the same region. X as above.
Fig. 1 h. Posterior dorsal bristle. X as before.

Fig. 2. Bristle of Cirratulus tesselhttus. X Zeiss oc. 4, obj. D.
Fig. 3 a. Anterior hook of the foregoing. X Zeiss oc. 4, obj. D+ 1 in.

draw-tube.

Plate VI.

Fig, 3. Simple anterior bristle of Heterocirrus gravieii, with minutely
.serrated anterior edge. X Zeiss oc. 4, obj. D-f-full draw-
tube.

Fig. 4. Bristle of Cho'tozcme A, showing entire outline, x Zeiss oc. 2,
obj. D reduced.

Fig. 4 a. Tip of one of the foregoing of less breadth. X Zeiss oc. 4,
obj. D, full draw-tube.

Fig. 5. Head and anterior region of Chafozone carpenteri. Enlarged.
Fig. 5 a. Bristle of the first foot of the foregoing. X Zeiss oc. 2,

obj. D, full draw-tube.
Fig. 5 h. Tenth foot (dorsal division) of Chdtozone carpenteri. En-

larged.



On Tleterocern from Cosla Rica. 173

J'ir/. 5f. Crotchet or hook of the foregoing. X Zeiss oc. 2, obj. D.

I^iff. 6 d. Fortieth foot of the same. Enlarged.
Fig. 5 e. Dorsal crotchet of the fortieth foot. X Zeiss oc. 2, obj. D.

Fif). 6 a. Bristle of Chcetozone Z. X Zeiss oc. 4, obj. D.
Fig. 7. Head and anterior region of Cirratulispio. Enlarged.

Plate VII.

Fig. la. Bristle from the seventh foot of Cirratulispio. X Zeiss oc. 4
obj. L>, with full draw-tube.

Fig. 7 b. Crotchet from the first segment of the second region of the

foregoing. X Zeiss oc. 4, obj. D.
Fig. 8. Bristle of Chcetozone I., Canada. X Zeiss oc. 4, obj. D.
Fig. 9. Anterior bristle of Chcetozone setosa, var. canadensis, from the

tenth foot, x Zeiss oc. 4, obj. J).

Fig. 9 a. Posterior hook (crotchet) of the same. X as above.

Fig. 9 b. Capillary bristle alternating with crotchets. X as above.

Fig. 10. Bristles of Chcetozone whiteavesi. X Zeiss oc. 4, obj. D.

Fig. 11. Hook of Chcetozone setosa, var., from Norway, x Zeiss oc. 4,

obj. D.
Fig. 12. Tip of tail of Cirratulns norvegicus, unfortunately from a speci-

men not quite complete.

Fig. 12 a. Bristles of the foregoing. X as above.

XVIL

—

New Specie.'i of Heterocera from Costa Rica.—V.

By W. SciiAUS, F.Z.S.

Syntomidse.

Isanthrene monticola, sp. n.

Antennae with the shaft black on basal half and at tips,

otherwise white. Body ochreous
;

palpi tipped with black
;

black spots on tegulse, five on thorax ; black line on shoulders;

dorsal and lateral black spots on basal segment of abdomen,
followed by black intersegmental spots on other segments.

Wings hyaline, the margins ochreous. Fore wings : the

veins ochreous, partly irrorated with black ; black streaks at

base of costal and subcostal veins ; apex and tornus more
broadly ochreous, inwardly edged with black. Hind wings :

the veins and inner margin finely black.

Expanse 34 mm.
Bab. El Sitio.

Sarosa mora, sp. n.

Antennae black tipped with rufous. Body black ; some
blue on frnns; whitish-yellow spots on tegular outwardly
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edged witli bright metallic blue ; a dorsal whitish-yellow
band at base of abdomen, extending laterally behind. Abdo-
men with two rows of metallic-blue spots above and a row
of sublateral spots ; a white band below beyond base ; legs
black spotted with blue ; tarsi ochreous. Wings hyaline.
Fore wings faintly tinged with brown ; veins, terminal
dashes between veins, outer half of inner margin, and the
outer margin black ; base of inner margin and costal mar-
gin reddish brown; the discocellular reddish brown; some
bright blue metallic scales at base. Hind wings : the veins,
outer margin narrowly, and a broader space at anal angle
black.

Expanse 34 mm.
Hah. El Sitio, Sixola.

Loxoplilehia egregia, sp. n.

Palpi and head black ; frons white ; a M'liite spot on
vertex. Body red; thorax medially black; abdomen dorsally

black on three basal segments ; last segment and anus black

;

coxse roseate buff; legs outwardly black, inwardly roseate

buff. Wings hyaline ; veins and margins narrowly black,

wider at apices and tornus ; base of fore wings and inner

margins of hind wings red.

Expanse 21 mm.
Hah. Guapiles.

Mesoihen temperata, sp. n.

Antennse black, irrorated with white before tip. Palpi

and head black ; the frons white. Collar black in front,

yellow behind. Thorax black
;
patagia deep yellow. Abdo-

men deep yellow ; a black dorsal spot on first segment ; a

large similar dorsal space on following three segments extend-

ing laterally, and shot with steel-blue ; the last two segments

black, shot with steel-blue ; a lateral black band on seg-

ments 2-4; ventral valve black except at base. Thorax

below yellow. Legs : femora yellow ; fore and hind tibise

and tarsi black ; hind tibia and tarsi yellow, only black at

joints. Wings hyaline : the veins and margins black.

Eore wings : the tornus and apex broadly black ; a yellow

streak medially on subcostal ; a black spot on discocellular.

Hind wings : the costal margin medially yellow.

Expanse 29 mm.
Hah. Juan Vinas.
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Mesothen montana, sp. n.

Antennae black. Head, collar, and thorax dark brown.

Abdomen yellow ; two rows of black dorsal spots on seg-

ments 2-6. Thorax below dark brown. Legs yellow ; tarsi

and part of hind tibiee dark brown. Wings hyaline ; the

veins and margins narrowly dark brown, widening at apices
;

the discocellnlar of fore wings broadly blackish brown.

Expanse 39 mm.
Hah. Volcano Poas, 7000 ft.

Afesot/ien ethela, sp. n.

Palpi brown. Head black ; frons white ; small white

spots behind antennse. Collar and thorax dark brown,

patngia black; large white spots on shoulders. Abdomen
bright yellow, terminally black. Fore legs brown, cox^
white ; hind legs outwardly black, inwardly buff. Wings
hyaline, the veins and margins brown. Fore wings : apex

and tornus more broadly brown, a small white spot at base

of subcostal vein.

Expanse 28 mm.
Bab. Sixola.

Chrostosoma sitiona, sp. n.

Palpi, antennae, and head black. Body yellow, the abdo-

men terminally black. Legs black, cox» yellow. Wings
hyaline ; veins and inner margins finely black ; apices very

broadly black. Fore wings : the costal and outer margin
rather broadly black ; some yellow at base.

Expanse 29 mm.
IJab. El Sitio.

Cosmosoma nohilis, sp. n.

Antenna, palpi, and head black; the frons metallic blue.

Collar black with metallic-blue spots. Thorax black ; some
dorsal blue scales ; a large opalescent blue spot on meta-
thorax. Abdomen black ; the segments posteriorly narrowly
yellow ; lateral transverse blue lines and sublateral blue spot

;

the last two segments metallic blue ; two opalescent spots

dorsally on first segment. Legs black irrorated with blue.

The wings hyaline ; veins and margins black, broadly at

apices. Fore wings : a large black spot at end of cell; the

base of costal margin and below cell with metallic-blue

scales. Fore wings below : the basal thir*J of costa streaked
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with blue; so'.ne blue scales below cell at base. Hiud witiG^g

below : the basal half of costal margin streaked with blue

extending into cell.

Expanse 44 millim.

JIab. Juan Vinas.

Cosmosoma guapila, sp. n.

Antennse and body black
;
palpi irrorated with white in

front ; metallic-blue spots on frons, vertex, collar, shoulders,

and patagia anteriorly
;
paired spots on metathorax ; dorsal

and lateral blue spots on abdomen ; transverse creamy-buff

streak on third and fourth segments ; anal segment orange-

red ; ventral valve banded with white; coxae white; legs

black, irrorated with metallic blue at joints; fore tibia

streaked with white; hindtu'si partly whitish. Wings pale

brownish hyaline; the veins and margins finely black;

metallic-blue spots at base of fore wings. Hmd wings : the

basal half of costa and cell creamy buff ; the inner margin

broadly black.

Expanse 29 mm.
Hub. Guapiles.

Cosmosoma cinctuta, sp. n.

? . Antennse and palpi black. Head black, irrorated with

blue on vertex ; some white on frons. Tegulae and patagia

orange edged with black. Thorax black, irrorated with blue

behind. Abdomen : basal segment orange, divided by a

black dorsal line, ochreous black with two rows of blue spots,

and dorsal blue spots obsolescent on segments 3 and 4

;

two small orange spots on fourth segment. Legs orange,

partly streaked with black. Wings hyaline, the veins and
margins black. Fore wings : the apex more broadly black

;

an orange streak on costa from base to black apical portion
;

some orange on base of inner margin. Hind wings ; some
orange at base of inner margin.

Expanse 30 mm.
JIab. Juati Vinas.

Allied to C. saron, Druce.

Cosmosoma ruhtitarsis, sp. n.

Antennse black, tipped with white. Palpi, head, and
thorax black ; some dark blue on frons and vertex. Abdomen
above crimson ; a dorsal black line expanding on basal

I
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segment ; last two segments black with small blue spots
;

three triangular black lateral spots, partly irrorated with

blue; underneath black. Coxee and legs red, the latter

outwardly streaked with black ; tarsi red. Wings hyaline,

the veins and margins black. Fore wings : the apex more
broadly black ; a narrow black spot on discocellular.

Expanse 38 mm.
Hah. Guapiles.

Cosmosoma colona, sp. n.

Antenna black, irrorated with white at tips. Body black:

frons, tegulse, and patagia shaded with dark metallic blue.

Abdomen with transverse dark blue lines interrupted dorsally

;

the last two segments vermilion-red ; a lateral white spot

on first segment; white spots at base of mid and hind coxae.

Legs streaked with dark blue. Wings hyaline, tiie veins

and margins black. Fore wings : the apex broadly black;

a black streak on discocellular. Hind wings : the inner

margin broadly black.

Expanse 33 mm.
Bab. Sixola.

Cosmosoma angustimargo, sp. n.

Antennae, head, collar, thorax, and last two segments of

abdomen black ; abdomen otherwise bright yellow ; frons

laterally white ; a white spot laterally behind eyes ; a few
white scales on vertex. Legs dark brown ; fore coxae streaked

with white. Wings hyaline, the veins and margins narrowly

black, widening at apices. Fore wing : the discocellular

angled, finely black ; a white spot at base, followed by a

similar white spot.

Expanse, ^ 29 mm.
Expanse, ? 37 mm.
Hub. Juan Vinas.

Cosmosoma impudtca, sp. n.

AntennEe, pectus, legs, palpi, and head black ; two white

spots on frons. Collar, thorax, and abdomen bright yellow.

Wings hyaline, the veins and margins black. Fore wings:

the base yellow ; an inwardly angled black spot on disco-

cellular ; the terminal band wider at apex and at tornus.

Hind wing : the inner margin and apex more broadly

black.

Expanse 37 ram.

Hab. Juan Vinas, El Sitio.

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 12
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Differs from C.pudica, Druce, in having no black terminally

on abdomen.

Uohjyhcea gentilicia^ sp. n.

$ . Antennae and abdomen above black, some blue on anal

segment. Frons dark brown, irrorated with metallic blue.

Vertex, collar, and thorax red. Body below and legs black-

brown. Fore wings dark brown ; the base of costa and

below cell red. Hind wings similar dark brown ; a blackish

area below cell.

Expanse 30 mm.
The female has less red at base of fore wings, and the last

three segments of abdomen are blue-black.

Expanse 31 mm.
Hah. Juan Vinas, Tuis.

Psilopleura dolens, sp. n.

cJ . Antennae and body black ; red spots on shoulders and

patagia. Wings smoky hyaline ; the veins and margins

blackish, widest at apices and on inner margin and anal

angle of hind wings.

Expanse, S 22 mm.
Expanse, ? 25 mm.
Hah. Sixola.

Saurifa latens, sp. n.

^ . Antennae and body black ; a red spot on shoulders

and a small red dorsal spot at base of abdomen ; fore tibiae

inwardly buff. Wings black-brown, the veins darker.

Expanse, ^ 25 mm.
Expanse, ? 30 mm.
Hah. Juan Vinas, El Sitio.

Saurita ruhripuncta^ sp. n.

? . Antennge black, irrorated with white at apex. Body
black ; metallic-blue spots on frons, vertex, tegulse, and

metathorax ; metallic streaks on thorax and patagia ; lateral

spots on abdomen ; a transverse red streak at base of

abdomens sublateral white spots on two basal segments;
base of abdomen below shot with dark green ; basal seg-

ments fringed with white and followed by a large white spot;

coxae white. "Wings hyaline, the veins black. Fore wings

:

the base black with a crimson spot ; a broad transverse
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median black band suffusing with the more broadly black

inner margin at tornus ; tiie apex broadly black, especially

above vein 5. Hind wings : the outer margin narrowly
black, the apex broadly black. Underneath with a crimson
spot at base o£ both wings.

Expanse 29 mm.
Hab. Sixola, Banana River.

Saurita diffusa, sp. n.

c? . Antennse and body black ; metallic-green patches on
frons, behind antennas, on tegulae, metathorax, and lateral

and sublateral spots on abdomen ; shoulders crimson ; a

dorsal crimson spot on base of abdomen ; fore coxte metallic

green. Fore wings blackish brown, the veins black. Hind
wings very broad, black ; the costal margin broadly dark
greyish bu£F.

Expanse 29 mm.
The female similar, but rather lighter brown ; the hind

wings normal, fuscous.

Expanse 30 mm.
Hab. Juan Vinas, El Sitio, Tuis.

Saurita suhnacula, sp. n.

Antennae black. Body and wings dark brown ; a few
blue scales on frons, on tegulae outwardly, and on meso-
thorax ; a large crimson spot on patagia. Fore wings : some
blue scales at base of costa and cell. Hind wings : a buff

streak and a small patch of roseate scales at base below cell.

Wings below : a red space at base of hind wings, narrower
below cell and not reaching inner margin.

Expanse 36 mm.
Hab, La Laguna.

Argyrosides notha, sp. n.

Antennae, head, collar, thorax, and first segment of abdo-
men black ; frons white. Abdomen : second segment
constricted, unsealed, otherwise dark brownish green above;
laterally roseate, meeting ventrally on last two segments

;

roseate band ventrally on segments 3-5
; segments 1 and 2

white below. Thorax below and legs black ; femora and
some lateral spots white ; a crimson streak on fore tibise.

Wings hyaline; the veins and margins narrowly black.

Fore wings : a l)yaline streak at base of costal margin ; a

crimson basal spot; a small crimson spot terminally below
12*
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vein 2. Hind wings : the apex and inner margin more

broadly black.

Expanse 25 mm.
Hah. Juan Vinas.

Argyrceides spectrum, sp. n.

Antennae reddish brown, the pectinations black. Body
above black ; a transverse buff streak behind metathorax.

Abdomen : a lateral wliite streak on three basal segments ; a

ventral white streak. Thorax below with some white streaks.

Legs light brown. Wings hyaline. Fore wings : the veins,

base of inner margin, outer half of costal margin, and cilia

light reddish brown ; the outer margin from above vein 4 to

apex narrowly dark brown, irrorated with light reddisli brown.

Hind wings : the outer margin from before vein 3 to apex

broadly dark brown.

Expanse 28 mm.
Hub. Volcano Poas.

Chrysostola mellita, sp. n.

Palpi, head, collar, and thorax black ; opalescent lilucine

purple spots on vertex and tegulae in front. Abdomen : first

segment above black, mixed with yellow hairs dorsally;

segments 2-5 yellow ; last segments black, shotwith lilacine

purple ; underneath yellow, except last two segments, which
are black. Thorax below and legs yellow ; tarsi black.

Wings hyaline. Fore wings : the basal half of costal mar-

gin and veins, also inner margin to near tornus, yellow,

irrorated with black at base ; the outer half of veins and
margins otherwise finely black ; the apex broadly black ; a

black streak on discocellular. Hind wings : costal margin,

veins, and inner margin yellow, the latter with some fuscous

hairs ; the apex broadly black, narrowing to vein 2 ; the

veins black close to black area.

Expanse 30 mm.
Uab. Sixola.

Ecdemus ohscuratum, sp. n.

Palpi oohreous and white at base, otherwise black, streaked

with white in front ; some ochreous below and at sides of

eyes. Antennae black, irrorated with white at tips. Collar

and thorax black. Abdomen blue-black above, white ven-
trally ; coxse white ; some whitish streaks on legs. Fore
wings black, the veins distinct ; a hj^aline streak above and
below median vein, with short streaks between veins 2-5,
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all thinly inoiated with black scales. Hind wings hyaline

white ; the veins, costal margin, and outer margins blackish.

Expanse 25 mm.
Hah. Guapiles.

Antichloris puriscal, sp. n.

Palpi black, streaked with white in front. Shaft of

antennae dark green, the pectinations black. Head black

and dark green, with red patches below at sides. Collar

dark green. Thorax black, the patagia streaked with dark
green. Abdomen black; basal segment dorsally blue-green,

a bright green dorsal stripe and duller green lateral stripes ;

a sublateral white line. Legs black-green, inwardly streaked

with buff; fore coxaj white. Wings velvety black. Fore
wings : green streaks at base on subcostal, and above and
below submedian ; the apex white. Hind wings : the costal

margin broadly silky grey-white.

Expanse 36 mm.
Hab. Puriscal Mts.

Adytia alhistrtga, sp. n.

Palpi ochreous at base, otherwise grey-black, fringed with

grey in front and whitish behind. Head, collar, and thorax

black ; white streaks on frons and patagia ; ochreous spots

on head behind, and ochreous scales on tegulse outwardly.

Abdomen metallic blue above, black sublaterally, white

ventrally. Legs grey, streaked with white. Fore wings
black-brown ; a greyish-blue patch at base of inner margin

;

an oblique white fascia from below costa beyond middle

to just above tornus. Hind wings blue-black ; a hyaline

streak from base below cell, including lo\ver portion of cell

outwardly and a little beyond cell ; a slight hyaline streak at

base of inner margin.

Expanse 32 mm.
Hab. Guapiles.

Agyrta consincua^ sp. n.

cJ . Palpi red tipped with black. Antennse black. Head
crimson. Body above dark blue ; a fine dorsal whitish line

on abdomen ; underneath irrorated with white. Legs black,

streaked with white and blue ; fore coxae white. Wings
and veins blue-black, the costal and inner margins shot

with brilliant blue. Fore wings : a large hyaline space

in and below cell, outcurved at vein 4 to near outer

margin at vein 2. Hind wings : a broad hyaline streak
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from base through lower part of cell and below it to near

outer margin.

Expanse 45 mm.
Bab. Tuis.

Eucereon relegatum, sp. n.

Palpi ochreous brown at base, otherwise black. Head,
collar, and thorax black; a brown line from behind antennae

across tegulse ; tegulse dorsally and patagia edged with
brown ; shoulders brown ; brown hairs on metathorax.

Abdomen black above, laterally orange, expanding terminally

and leaving only a dorsal black line ; anus black ; under-
neath yellowish wiiite except on last segment. Legs black,

streaked with buff. Fore wings greyish, the veins and inner

margin dark brown, the former edged with lighter brown
;

oval black sj)ots edged with buff, two basal, three antemedial

from below cell, two medial above and below submedian ; a

long fuscous spot on costa extending across cell but shorter

basally ; two fuscous spots at end of cell and others beyond
between the veins and on costa, the spot above vein 2

largest and suffusing with subterminal spot ; subterminal

fuscous spots, smallest between veins 3 and 5 ; terminal

fuscous spots between the veins. Hind wings white, semi-

hyaline ; the veins light brown ; the margins narrowly

fuscous.

Expanse 42 mm.
Hah. Cartago, Juan Vinas, Avangarez.
This species is the Central American form of E. setosunij

Sepp.

Correhia semitransversa, sp. n.

(J . Palpi black, streaked below with ochreous brown.

Frons black. Vertex and collar ochreous brown with a

black medial streak. Thorax black, the patagia anteriorly

ochreous brown. Abdomen black; a lateral stripe and
ventrally except last two segments ochreous brown. Fore

wings ochreous brown ; a medial black band from costa to

submedian ; a black space at, apex streaked with steel-grey,

the inner edge outbent below 5 and narrowing to vein 2.

Hind wing semihyaline fuscous ; the veins and outer margin
black ; the costal margin yellow except at apex and with

some medial black marks.

Expanse 39 mm.
Hah. Juan Vinas.

Allied to C. ohtusa, Druce.
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Correhidia costinotata, sp. n.

Palpi fulvous yellovv, tipped and streaked above with black.

Antennae and frons black. Vertex, collar, and thorax fulvous

yellow with a black central streak. Legs black; coxoe and
base of femora fulvous yellow. Abdomen black ; a lateral

yellowish streak on tirst three segments. Fore wings fulvous

yellow ; a large purplish-black patch at apex, its inner edge
irregular; a small black spot medially on costa ; a fine

black streak on inner margin from just beyond base. Hind
wings semihyaline yellowish whitCj the inner and outer

margin suffused with black. Underneath the costal margins
more deeply yellow.

Expanse 33 mm.
Hub. Juan Vinas, Tuis.

Allied to C. elegans^ Druce.

Propyria flora, sp. n.

Body and fore wings dark green : some blue scales on
thorax and base of costa. Hind wings : the outer margin
broadly black; a lilacine-white space from base to middle

below cell, broadly surrounded by brilliant light blue metallic

scales.

Expanse 24 mm.
JIab. Cachi.

Allied to P. criton, Druce.

Arctiidae.

Prumala herbosa, Schs.

In the ' Annals ' for last August I described two forms
under the above name. The first male described must sink

as a synonym of P. underwoodi, Roths., erroneously described

as a Diacrisia. The name " herbosa " can be retained for

the males mentioned as having the postmedial band reduced

to a line. The female of P. herbosa has the postmedial

spots almost obsolescent, whereas in P. underwoodi they are

well marked.

Automolts priscilla, sp. n.

c? . Palpi yellow at base, otherwise grey-white with a fine

lateral dark streak. Head orange; a black transverse line

on frons and a black spot on vertex. Collar orange with two
olive-brown dorsal lines. Thorax olive-brown ; a dorsal

whitish line; patagia orange, edged with olive-brown and
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whitish lines. Abdomen orange ; a large dorsal black patch

on three basal segments ; last segment black ; anal hairs

"whitish. Legs whitish grey, with dark grey streaks; fore

coxa3 orange. Fore wings olive-brown, the subraedian fold

and veins white except on large postmedial yellow spot,

broad on costa, narrowing to vein 3. Hind wings yellow
;

the outer margin fuscous grey from anal angle to just above

vein 3,

Expanse 33 mm.
The female has a black dorsal spot beyond the basal patch,

and a lateral black line on abdomen. The hind wings have

the outer margin broadly black.

Expanse 3b mm.
Bab. El Sitio, La Florida.

Closely allied to A. 'persimilis morgi'nata, "R., but differs

in the markings of the head and collar, and narrow margin

to hind wings in male.

Pelochyta misera^ sp. n.

(J . Palpi orange, the tips dark brown ; a black lateral

spot. Frons orange, spotted with black. Vertex ochreous

brown ; two black spots, one between antennse, the other

posteriorly. Collar orange in front, dark brown behind

;

four black spots. Thorax dark brown, some orange on

shoulders. Abdomen above dark brown on basal half, black

terminally; underneath orange; lateral black spots. Legs

chiefly black ; fore coxae orange spotted with black. Wings
dark brown. Fore wings : a small orange spot at base ; a

black shade on discocellular.

Expanse 37 mm.
Hah. Guapiles.

Halisidota montana, sp. n.

(J . Antennse light brown. Body ochreous bufE above,

the abdomen dorsally tinged with orange ; two brown points

on collar. Fore wings yellowish ; the extreme costa tinged

with light brown ; the inner margin from beyond base dark

brown; a brown spot across middle of discocellular; some
small brown spots along costa and along the faint traces of

darker lines, sometimes obsolescent. Hind wings semi-

hyaline, whitish tinged with yellow on inner margin.

Expanse 42 mm.
Eab. Volcano Poas.

Allied to H.favescens, R.
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Halisidota cirphls, sp. n.

^ . Ochreous
;
pectinations of antennje, liead, and collar

tinged with pale olivaceous brown, and with small fuscons

spots on collar, and on patagia anteriorly and medially ; the

ochreous hairs at base of abdomen shading to brown pos-

teriorly. Fore wings with scattered brown scales not forming

lines, a black spot at end of cell at veins 4 and 5, and a

minute spot in cell medially ; a subterminal row of small

dark brown spots. Hind wings paler, the area below cell

and vein 2 shaded with fuscous brown ; a marginal dark

streak below vein 6. Underside with fuscous streaks below

cell and along inner margin. Tarsi tipped with dark brown.

Expanse 38 mm.
Hah, Juan Vinas, Volcano Turrialba, 5800 ft.

Halisidota turrialba, sp. n.

Palpi and head ochreous brown. Collar and thorax ochre-

ous yellow, streaked with brown. Abdomen brown above,

yellowish white laterally and underneath. Fore wings yellow,

heavily shaded with brown, except at base, on outer margin
and apical third of costal margin, forming a dark space at

end of cell, a broad streak to apex, and a large medial space

from cell to inner margin : on this latter are elongated

lunular yellow spots below vein 2, and between veins 2 and 4,

also a yellow patch on middle of inner margin ; an elon-

gated yellow spot at end of cell above median and one beyond
cell between 5 and 6 ; some brown irrorations at base, except

on inner margin, and on outer margin, forming a series

of small submarginal and marginal spots. Hind wings
fuscous brown ; the costal margin broadly yellowish white ;

a small brown spot at apex.

Expanse 59 mm.
Hab. Turrialba, 5800 ft.

Halisidota suhannida, sp. n.

cJ . Ochreous : pectinations, a line on frons, spots on
vertex and tegulse and dorsal edge of patagia brown. Fore
wings : the lines brown ; a basal and subbasal line almost
meeting on submedian; an antemedial line outwardly broadly
shaded with brown on costa, followed by fine annular
spots and a fine medial line ; a linear white spot at end
of cell preceded by a short black dash and outwardly edged
by the inner line of postmedial, which is geminate, wavy,
partly filled in with brown shadings ; the subterminal nearly
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straight, outwardly shaded with brown and followed by an
irregular fine line ; submarginal and marginal line coalescing

at veins, the latter extending outwardly between veins and
forming dark points on the wliite cilia ; a dark submarginal
point between 5 and 6 ; the inner margin from beyond base

dark brown. Hind wings semihyaline yellow. On the

underside of hind wings a small annular spot on cjsta dis-

tinguishes tills species from any allied forms.

Expanse 34 mm.
Uab. Banana River.

Hypocrisias gemella, sp. n,

(J . Head and collar cinnamon-brown, with darker edging

to tegulse. Thorax yellowish buff. Abdomen brown above,

yellowish buff below. Fore wings yellowish buff, thickly

irrorated with dull brown, except on basal space, which is

crossed by some fine brown lines, and is limited by a dull

brown antemedial shade outcurved on its basal side ; a

medial spot on costa, one at end of cell, surmounted by
a smaller costal spot, postmedial and subterminal spots clear

yellowish buff, edged with dull brown; the postmedial spots

obsolescent between veins 2 and 5; the subterminal spot

between 3 and 4 replaced by a brown point ; the veins, a

terminal line, and cilia brown. Hind wings white, tinged

with brown ; the veins and a terminal line brown ; cilia

brownish white.

Expanse 38 mm.
The female rather brighter in colour, the spots larger and

all present ; the postmedial between 3 and 5 very small.

Expanse 40 mm.
Near H. punctata, Druce.

Ecpantheria perplexa, sp. n.

c? . Frons black. Vertex, collar, and thorax white ; black

annuli on collar and mesothorax ; elongated linear black

spots on patagia and metathorax. Abdomen dorsally brown
on two basal segments, otherwise dark blue, with dorsal

orange spots sometimes expanding and forming transverse

orange bands; lateral orange stripes or spots; a sublateral

black line ; ventrally white with rows of black spots. Fore
wings white; basal, antemedial, medial, postmedial, and
subterminal annuli, some filled in with light grey ; large

terminal black spots, round, cuneiform, or elongated ; the

costal spots large, entirely black, the medial spot suffusing

with a black spot at end of cell, below which is a black



Heterocera from Costa Rica, 187

streak and another black spot beyond cell. Secondaries

white; a black streak aloii^' inner margin; a broad black

medial fascia from end of cell to inner margin ; a black spot

on anal lobe.

Expanse 53 mm.
Hah. Guapiles, Liraon, Tuis.

Paranerita niohe^ sp. n.

? . Palpi roseate above, yellowish below. Frons, collar,

and thorax purplish brown ; vertex yellow. Abdomen above
crimson. Body below whitish. Fore wings purplish brown

;

a yellow space medially on costa connected with a yellowish-

white spot in cell posteriorly rounded, the whole edged by a

tine red line, and looking like an inverted hat with a wide
brim ; a yellow spot on costa at apex ; the outer margin
narrowly yellow, inset at vein 4, and inwardly lunular from
4 to apex. Hind wings roseate, the costal margin yellowish.

Expanse 35 mm.
Differs from P. grandisj E,., in the colour of hind wings.

Hyponerita amelia, sp. n.

,$ . Palpi roseate, yellowish in front. Head yellow;

some roseate on frons and on vertex behind. Collar and
thorax lilacine brown, the patagia and mesothorax irrorated

with red. Abdomen roseate above. Body below luteous;

fore coxae roseate. Fore wings purplish brown ; a large

yellow spot on middle of costa, extending to vein 4, edged
with crimson, which extends on costa towards base and apex

;

a small yellow spot below vein 2 edged with crimson which
coiilesces with the bolder of large spot; base of inner margin
yellow, shaded above with crimson ; outer margin yellow,

widest below vein 4, and inwardly edged by a crimson line,

outwardly lunular from vein 4 to apex. Hind wings roseate.

Expanse 24 mm.
Hah. Sixola.

Noctuidse.

Letis albociliata, sp. n.

? . Body and wings dark brown, the abdomen shaded
with dark violaceous. Fore wings : some whitish irrorations

chiefly on costa ; antemedial buff on costa, inset, straight,

in cell black, below cell lunular, black, inwardly edged with
light brown ; orbicular round, black, circled with light

brown ; reniform large, oval, somewhat oblique, linear,
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black, outwardly edged with buff; a wavy black medial line

beyond reniform, followed by two fainter black lines less

wavy ; the postmedial lunular black, outwardly edged with

light brown, and with white on costa ; subterminal small

clusters of whitish scales; a wavy submarginal black line;

a marginal straighter brown line ; cilia white ; fringe on

inner margin fuscous. Hind wings slightly glossed with

purple ; the lines continued from fore wings ; terminal

yellowish shades at tips of veins ; cilia black from vein 4 to

anal angle. Underneath lighter brown ; black spots at end

of cells ; fuscous medial and postmedial lines, witli a fainter

geminate line between them ; subterminal white spots more

distinct.

Expanse 84 mm.
Hub. La Florida, Guapiles.

Allied to L. iphianassa, Cr.

Letis tuisana^ sp. n.

S . Head, thorax, and wings dark brown, glossed with

purplish. Abdomen black, tinged with purple ; fine trans-

verse lilacine lines posteriorly on segments. Fore wings r

the base of costa with white irrorations ; a fuscous streak ou

base of costa ; a fuscous streak in cell more remote from

base ; antemedial black, interrupted in cell by orbicular,

which is black, annular, outwardly edged with light brown
and lilacine ; reniform large, outlined as in orbicular, closely

followed by a wavy geminate black medial line, filled in with

lilacine brown ; a similar line between the medial and post-

medial, which is broad, lilacine brown, edged and crossed by
lunular black lines, and terminating in a small white spot

on costa ; a subterminal fuscous shade spotted with lilacine

brown, which becomes a line below vein 2*; a submarginal

wavy black line, outwardly shaded finely with light brown
between the veins ; a marginal finer black line; cilia fuscous.

Hind wings with similar lines ; the margin deeply crenulate
;

buff spot on cilia terminally. Fore wings below greyish

brown ; a fuscous spot in cell ; a dark spot on discocellular

;

a dentate fuscous postmedial line ; subterminal lilacine-white

spots, forming a line below vein 3 inwardly shaded with

fuscous ; small black marginal spots between the veins.

Hind wings below darker than fore wings and strongly

tinged with purple ; a large black spot on discocellular; a

fine fuscous medial line, followed by a faint geminate dark

shade ; the postmedial black, lunular, dentate, outwardly

shaded with lilacine ; a broad fuscous subterminal shade,
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outu-avdly sliadecl with white from inner margin to vein 3,

and from vein 6 to apex.

Expanse SO mm.
The female has the lines sliaded with lilacine, the spots

outwardly edged with white ; the postniedial broadly white,

lunular dentate, crossed by a heavy fuscous-brown line ; the

subterminal shade spotted, white, the spot below costa

largest. Underneath the postraedial line is outwardly shaded
with white.

Expanse 87 mm.
Hah. Tuis.

Trissophaes cohihra, sp. n.

cJ . Head, collar, and thorax dark violaceous brown
;

golden-brown patches on metathorax ; a few lilacine scales

on patagia. Abdomen orange ; fuscous-brown dorsal tufts

at base. Fore wings : the base to antemedial golden brown,
crossed by a dark basal line ; the antemedial inwardly oblique
fiom costa to submedian near base, tine, blackish ; the space
beyond to outer line shaded with silky lilacine, and crossed

by some fine brown lines ; the orbicular a black point ; the

reniform consisting of two brownish lines and followed by a
postniedial brown line from costa to vein 5 ; the outer
line blackish from apex to inner margin before middle, and
followed by a broad golden-brown shade, changing to lilacine

brown on outer margin and towards apex ; a submarginal
dark streak between veins 3 and 7. Hind wings orange

;

the outer margin above vein 2 broadly black, its inner etige

somewhat dentate ; an irregular postmedial black fascia

from vein 5 to inner margin above angle. Underneatli the
outer margin of hind wings is broadly black from veins 2-7,
the apex irrorated with black.

Expanse 74 mm.
The female similar, except the fore wings which are dark

silky brown, strongly tinged with purplish and with dull
lilacine on outer margin ; the basal and antemedial lines and
medial shade inwardly oblique from costa, dark reddisii

brown, most noticeable on lobe of inner margin ; the reni-
form projecting inwardly and outwardly along median vein,
dark reddish brown; the postmedial irregular wavy, very
oblique inwardly from vein 4 to inner margin ; the outer
line oblique from apex to between 5 and 6, straight to

between 3 and 4 and outwardly shaded with very dark
brown, then very oblique to middle of inner margin, where
it is followed by a large reddish-brown space to near tornus,
and has a whitish point on it between veins 2 and 3; sub-
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terminal greyisli shadings between 2 and 4, and others at

tornus ; dark marginal stria3 above vein 4 to apex.

Expanse 90 mm.
Hah. Juan Vinas, El Sitio.

Also in B.M. from Peru.

Trissophaes anguina, sp. n,

cJ . Palpi dark grey-brown. Thorax olive-brown. Abdo-
men dorsally grey, tinged with yellow laterally, and with
transverse yellowish lines on segments posteriorly. Fore
wings silky lilacine brown, finely striated ; basal, antemedial,

and medial darker shades, interrupted on median vein ; a

similar round shade at end of cell and a short line beyond it
;

a fine distinct line from apex to beyond middle of inner

margin, outwardly shaded with darker brown ab)ve vein 2 ;

terminal brown spots from vein 2 to apex; inner margin
with a triangular lobe on basal half and excised before tornus.

Hind wings deep yellow ; a fuscous postmedial patch from
vein 3 to anal angle ; outer margin broadly fuscous above
vein 2.

Expanse 5.3 mm.
Hab. Tuis.

There is a female of this species in the B.M. from the

Godman Collection, where it was referred erroneously to

T. collusoria, Cr.

Graphigona ? magnijica, sp. n.

? . Body dull brown, faintly tinged with lilacine on head,

cohar, and thorax anteriorly, more strongly so on abdomen
terminally and laterally; the abdomen above with long dark

reddish-brown hairs. Fore wings dull dark brown ; the

costal margin medially tinged with lilacine, extending down-
wards across cell basally, and outwardly across reniform, which
consists of a small reddish-brown crescent, followed by light

brown and buff scales ; a postmedial lilacine shade from

costa to vein 4 ; a large round white spot between veins 2

and 3 and a smaller spot between 3 and 4 ; a large sub-

terminal grey and light brown spot between veins 4 and 6,

crossed by black striae, and two smaller similar spots between

6 and 8 extending towards apex ; a few buff striae on costa

and outer portion of wing. Hind wings black ; a large

postmedial roseate space from vein 5 to near anal angle.

Fore wings below with a large white patch from vein 5 to

near tornus. Hind wings below with roseate striae between

roseate patch and costa.
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Expanse 120 mm.
Hab. San Jose.

This may be the female of G. ? roseifer, Felcl., and was

taken by Mr. C. H. Lankester in his house at San Jose.

LacGsomidse.

Cicinnus 'pudens, sp. n.

^ . Body and wings light brown, thinly irrorated with

black. Fore wings : a fine antemedial fuscous line angled

on costa, then straight to inner margin; a small fuscous-

brown spot at end of cell ; a fuscous-brown oblique shade

subterminally on costa, a large similar shade beyond to apex,

and a fine geminate fuscous line from vein 7 to inner margin
;

a marginal dark brown siiade from vein 4 to tornus. Hind
wings : the outer margin shaded with dark brown ; a tine

fuscous postmedial line forming an outward curve near inner

margin.

Expanse 45 mm.
Hah. Sixola, Juan Vinas, Avangarez.
Allied to C. incerta, Mosch.

Castniadse.

Castnia drucei, sp. n.

^ . Head, thorax, and basal half of abdomen dorsally

dark brown ; abdomen otherwise whitish buff. Fore wings
dark brown, shaded with dark green, an indistinct pale

band from middle of costa to tornus, varying in intensity.

Hind wings : the base dark brown, otherwise light reddish

brown, except a large white area at anal angle and inner

margin tapering to a point medially at vein 5. Fore wings
below light brown j the transverse band broad, white, pre-

ceded by a reddish-brown shade and followed by a dark
brown shade to a postmedial wavy white band from costa to

vein 4 ; faint subterminal whitish spots, chiefly between
veins 3 and 5. Hind wings below light brownish buff" ; a

fine reddish medial line broken into spots near inner margin
which is white, and followed by a faint brownish shade down-
curved to anal angle ; faintly darker marginal shades.

Expanse 84 mm.
The female differs in having the transverse band on fore

wings white, and there are six postmedial white spots, the

three lower ones between veins 4 and 7 outcurved.

Expanse 89 mm.
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Hah. Rio Grande, Guapiles, San Geronimo. At Avangarez

a male form was found which has the fore wings almost

as light reddish brown as the hind wings and tlie transverse

line on fore wings very distinct.

Castnia'druceiis well figured in the ' Biologia' as C.futilis,

Wlk., but is quite distinct. The type of C. futilis is pro-

bably only a form of G. atymnius, Dalm., as already suggested

by Westwood.

Castnia delecta, sp. n.

^ . Palpi white in front. Frons black with some brown
outwardly. Vertex, collar, and thorax brown, shading to

reddish brown on abdomen above; abdomen below orange-

yellow ; thorax whitish grey ; legs chiefly reddish brown
;

coxjfi wiiite. Fore wings reddish browti, thinly irrorated

with dull brown ; a large round spot at end of cell ; a dark

brown line from middle of inner margin to apex, somewliat

obsolescent above vein 7; a subterrainal small white spot

edged with dark brown between 7 and 8; cilia dark brown.

Hind wings reddish ; a black shade at base of inner margin;

five large black spots from near tornus to vein 6, and a

smaller brown spot above vein 6 ; a narrow brown terminal

shade, inwardly lunular and partly irrorated by a black line,

from tornus to vein 6.

Expanse 49 mm.
Hub. Esperanza.

? . Fore wings yellow, faintly tinged with green, more

darkly shaded at apex, on inner margin beyond line, and on

discal spot which is larger and extends on to costa ; the

subterminal white spot larger, and there is another minute

white spot below vein 7 ; the basal third shaded with light

reddish brown. Hind wings reddish yellow ; the veins

orange ; the spots smaller, edged with reddish brown, some-

what indentate on veins, and the black line more distinct.

Expanse 57 mm.
Hab. Cordova, Mexico.

Gazera carilla, sp. n.

cJ . Antennae yellow, black at base. Head black, spotted

with white ; white lines behind eyes ; collar black, shaded

with green, edged posteriorly with yellow. Thorax dark

brown, the patagia black shaded with green
; yellow spots on

mesothorax and metathorax. Abdomen above rufous at base,

shading to green-grey, a lateral rufous band ; a sublateral

black stripe ; underneath whitish yellow. Legs black,
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streaked with white ; coxse yellow. Fore wings black ; the

basal half of cell and a broad fascia above inner margin

from base to beyond vein 2 reddish brown ; a spot at end of

Cfll and streak on costa above it yellow, irrorated with pale

olive-brown ; a postraedial quadrate, downwardly oblique,

brownish patch crossed by vein 3 ; a subterminal oblique

row of spots from costa to vein 4, yellowish, thickly irrorated

with pale olive-brown ; a marginal row of yellowish-white

spots, smaller and quadrate between veins 3-6, otherwise

elongated, the subc:)stal spots irrorated with brown. Hind
wings rufous ; a broad black fascia along subcostal : the

outer margin black, deeply dentate inwardly on veins, tlie

interspaces with yellowish spots at their base; a postmedial

black fascia from veins 2—1. Underneath the spots on fore

wings are chiedy clear yellow.

Expanse 96 mm.
Hah. Carillo.

Allied to G. zagrcea, Feld., but the basal brown markings
are entirely different.

XVIII.

—

A Synopsis of the Marsipohranchs of the Order
Hyperoartii. By C. Tate Regan, M.A.

(Published by permission of the Trustees of the British Museum.)

The Hyperoartii (Lampreys) are Marsipohranchs with the

nasal aperture on the upper surface of the head and the

naso-palatine canal ending blindly posteriorly. Eyes well-

developed (in the adult). Two semicircular canals. Mouth
with expanded toothed lips ; tongue with a single anterior

and a pair of posterior cuspidate laminse (compound teeth).

Branchial sacs seven on each side, not far behind the head,

communicating internally with a suboesophageal canal which
opens anteriorly into the |)harynx ; an extra-branchial skele-

ton forming a basket-work. Eggs small, numerous ; seg-

mentation holubiastic ; a metamorphosis. A caudal and two
dorsal fins, sometimes united.

Tiie larvse {Ammocoeies) appear to be extremely similar in

all the northern genera. They are toothless, with a small

transverse lower lip and a hood-like upper lip ; a circle of

fringed barbels surrounds the mouth. The eyes are rudi-

mentary and subcutaneous, the sm dl gill-openings lie in a

Ann. dc Mag. N. Hist. Ser. 8. Vol. vii. 13
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groove, and the vertical fins are confluent. Tlie branchial

pouches communicate directly with the oesophagus.

Family Petromyzonidse.

Characters included in the ordinal diagnosis.

Coasts and rivers of temperate regions, most or all

spawning in fresh water.

The specimens enumerated are those in the British Museum
collection.

Synopsis of the Oenera.

I. Two tricuspid supraoral laminae 1. Mordacia.

II. A single supraoral lamina.

A. Anterior lingual lamina bi- or tricuspid ; supraoral lamina broad,
quadricuspid 2. Geotria.

B. Anterior lingual lamina with two curved denticulated ridges

separated by a median longitudinal groove ; supraoral lamina
narrow, bicuspid 3. Petromyzon.

C. Anterior lingual lamina with a single transverse denticulated
ridge.

1. Supraoral lamina narrow.

Supraoral lamina bi- or tricuspid ; dorsal fins united. 4. Ichthyomyzon.
Supraoral lamina unicuspid ; dorsal fins separate . . 5. Caspiomyzon.

2. Supraoral lamina broad, bi- or tricuspid.

a. Disc covered with numerous teeth, radially arranged.

6. Eudontomyzon.

b. Disc with a marginal series of small teeth, an anterior group
of teeth, and 3 or 4 enlarged teeth on each side ; no radial

series of teeth.

Last pair of lateral teeth connected by a posterior

series of teeth parallel to the marginal series . , 7. Entosphenus.
Posterior part of disc toothless, except for the

marginal series 8. Lampetra.

1. Mordacia.

Caraqola, Gray, Chondropt. p. 143 (1851), or Proc. Zool. Soc. 1851,
p. 239.

Mordacia, Gray, t. c. p. 144, and /. c. ; Giinth. Cat. Fish. viii. p. 607
(1870).

Disc covered with radially arranged teeth. Two well-
separated tricuspid supraoral laminse ; infraoral lamina with
9 unequal cusps. Anterior lingual lamina with a V-shaped
denticulated ridge, the apex of the V directed backwards, the

most anterior denticle on each side more or less enlarged.
Dorsal fins separate.

Australia ; Chile.
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Synopsis of the Species.

I. Enlarged cusps of anterior lingual lamina small, the denticulated

ridge evident.

The two most anterior of the radial series of labial teeth

meet behind and, diverging in front, are separated by

a single tooth _ 1. lapicida.

The two most anterior of the radial series of labial teeth

are entirely separated by a group of three teeth .... 2. mordax.

II. Enlarged cusps of anterior lingual lamina very strong, hiding the

denticulated ridges 3. acutidens.

1. Mordacia lapicida,

Caragola lapicida, Grav, Ohondropt. p. 143, pi. i. fig. 5 (1851), or Proc.

Zool. Soc. 1851, p. 239.

Mordacia morda.c (part), Giinth. Cat. Fish. viii. p. 507 (1870).

Mordacia lapicida, Plate, Zool. Jahrb. Suppl. v. 1902, p. 656, pi. xix.

figs. 3-4.

Chile.

L 160 mm. (type of the species). Valparaiso.

2. Mordacia mordax.

Petroimjzon mordax, Richards. Ei-eb. & Terr. Fish. p. 62, pi. xxxviii.

figs. 3-6 (1848).

Mordacia mordax, Gray, Chondropt. p. 144, pi. i. fig. 6 (1851), or

Proc. Zool. Soc. 1851, p. 239, pi. iv. tig. 6 ; Ogilb. Proc. Linn. Soc.

N.S.W, xxi. 1896, p. 400; Plate, Zool. Jahrb. Suppl. v. 1902,

p. 654, pi. xix. figs. 1-2.

Mordacia mordax (part.), Giinth. Cat. Fish. viii. p. 507 (1870).

New South Wales ; Victoria ; Tasmania.

1. 250 mm. (type of the species). Tasmania. Ha^jlar Coll.

2. 330 mm. „ M. Allport, Esq.

3. Mordacia acutidens.

? Petromyzon amvandteri, Pbilippi, Arch. f. Nat. 1803, p. 207, pi. x.

fig.i.

Petromyzon acutidens, Philippi, ib. 1864, p. 107, or Ann. & Mag. Nat.

Hist. xvi. 1865, p. 221.

Mordacia acutidens, Plate, Zool. Jahrb. Suppl. v. 1902, p. 657, pi. xix.

figs. 5-6.

Chile.

1-2. 320-330 mm. Chile. Gerrard.

13*
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2. Geotria.

Geotrid, Gray, Chondropt. p. 142 (1851) ; Giinth. Cat. Fish. viii. p. 508

(1870).

Velasia, Gray, L c.

Yarra, Casteln. Proc. Zool. Soc. Vict. i. 1872, p. 231.

Neomordacia, Castelu. t. c. p. 232.

Exomegas, Gill, Proc. U.S. Nat. Mus. v. 1882, p. 524.

Macrophthabnia, Plate, Sitzungsb. Ges. naturf. Fr. Berlin, 1897, p. 137.

Disc covered with radially arranged teeth. A single broad

quadricuspid supraoral lamina ; infraoral lamina usually

weakly cusjddate. Anterior lingual lamina bi- or tricuspid.

Dorsal fins sejiarate.

Anstr;dia: New Zealatid ; Chile.

Synopsis of the Species.

I. Disc small, with the labial teeth close toofether, almost imbricating
;

gular pouch small or ab.sent. ( T'elasia.)

Inuer pair of supraoral cusps spatulate ; anterior

lingual plate bicu.spid, the cusps very strong

;

length of base of tirst dorsal considerably more
than its distance from the second 1 . chilensis.

Inner pair of supraoral cusps either ovate or triangular

and acutely pointed ; anterior lingual plate usually

tiicuspid ; length of base of first dorsal from a

little less to a little more than its di^tance fi'om .

the second 2. stenostoma.

II. Disc large, with the labial teeth well .separated; a gular pouch.

{Geotria.)

A. Supraoral lamina prominent.

Lateral cusp of supraoral lamina broader than the ad-

jacent lateral part of the lamina, from which it is

separated by a groove ; anterior lingual tooth

tricuspid ; base of first dorsal fin a little shorter

than its distance from the second 3. saccifera.

Lateral cusp of supraoral lamina narrower than the

adjacent lateral part of the lamina ; anterior

lingual tooth bicuspid ; base of first dor.sal longer

than its distance from the second 4. aiLstralis.

B. Supraoral lamina hidden ; anterior lingual tooth tricuspid ; base
of first dorsal much longer than its distance from the second.

5. macrostomus.

1. Geotria chilensis.

Velasia chilensis, Gray, Chondropt. p. 143, pi. i. fig. 4 (IBol).

Geotria chilensis (part.), Giinth. Cat. Fish. viii. p. 509 (1870).

1. 380 mm. (type of the specie.s). Chile.
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2. Geotria stenostoma.

Geotria chilensis (part.), Giinth, Cat. Fish. viii. p, 509 (1870).

Felasia stenostomus, Ogilby, Proc. Linu. Soc. N.S.W. xxi. 1896, p. 409.

Macrophthalmia chilensis, Plate, Sitzungsb. Ges. natiirf. Vr, Berlin,

1897, p. 187.

Geotria chilensis. Plate, Zool. Jahrb. Suppl. v. 1902, p. 660, pi. xi.^.

figs. 7-16.

Geotria stenostomus, Plate, t. c. p. 671, pi. xix. fig. 21.

Australia; New Zealand ; Cliile.

1.510 mm. Otago. Otago Mug.
2-3. 500-530 mm. New Zealand. W. Colenso, Esq.

4. 540 mm. Swan liiver.

In all tliese tlie middle cusp of the anterior lingual lamina

is well developed, but shorter and weaker than the lateral

cusps. Ogilby (p. 4 10) describes the median cusp as being " as

long as the outer pair," but elsewhere (p. 416) he states that

the middle cusp is absent in oiieof his three examples. Four
of Plate's specimens agree in this cliaracter with those listed

above, but in a fifth the median cusp is as long as the others,

and in a sixth (his G. stenostomus) not only as long but as

strong as the lateral cusps.

3. Geotria sacciftra^ sp. n.

New Zealand.

1. 420 mm. (type of the species). Otago. Otago Mas.

4. Geotria austrulis.

Geotria australis, Gi'&x, Chondropt. p. 142, pi. ii. (1851), or Proc. Zool.

Soc. 1851, p. 238; "'Giinth. Cat. Fish. viii. p. 508 (1870) ; Ogilby,
Proc. Linn. Soc. N.S.W. xxi. 1896, p. 422 j Plate, Zool. Jahrb.
Suppl. V. 1902, p. 668, pi. xix. figs. 17-19.

Velasia chilensis, Philippi, A.rch. f. Nat. 1857, p. 266, and 1863, pi. x.

fig. a.

Thysanochilus valdivianus, PhUippi, t. c. p. 268.

Geotria allportii, Giinth. Proc. Zool. Soc. 1871, p. 675, pi. Ixx.

Australia; Cliile.

1. 480 mm. (type of the species). lukaspinki. R. A. Pain, Esq.
2. 410 mm. ' S. Australia. Army Med. CoU.
3. 350 mm. (type of G. allpoi-tii). Tasmania. M. AUport, Esq.

5. Geotria macrostoma.

Petromyzon macrosto)nus, Burmeister, Ann. Mus. Buenos Aires, pt. 5,

1868; Act. Soc. Palffiont. p. xxxvi : Giinth. Cat. Fish. viii. p. 506
(1870).
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Exomegas macrosiomus, Gill, Proc. U.S. Nat. Mus. v. 1882, p. 624

;

Berg, Oommun. Mus. Buenos Aires, i. 1899, p. 91.

Geotria macrostoma, Berg, Ann. Mus. La Plata, Zool, i. 1893, p. 3,

pi. i.

Geotria macrostoma, var. gallegensis, Smith, Bih, Svensk. Vet.-Akad.
Handl. xxvi. iv. no. 13, p. 26, pi. iv.

Argentina; Patagonia.

Recent descriptions show that tliis species is a true Geotria
;

the supraoral lamina appears to have the same form as in the

other species of the genus ; the infraoral himina is absent or

deciduous, but this may be the case in G. australis also ; the

so-called enlarged outer series of teeth seem to be the fringes

of the disc.

3. Peteomyzon.

Petromyzon (part.), Linn. Syst. Nat. ed. 10, p. 230 (1758) ; Giinth.

Cat. Fish. viii. p. 500 (1870).

Petromyzon, Gray, Chondropt. p. 143 (1851).

Bathymyzon, Gill, Proc. U.S. Nat. Mus. 1883, p. 254.

Disc covered with radially arranged teeth. A single

narrow bicus];id supraoral lamina; infraoral lamina cuspi-

date. Anterior lingual lamina with two curved denticulated

ridges separated by a median longitudinal groove. Dorsal

fins separate.

North Atlantic and Mediterranean, entering rivers.

1, Petromyzon marinus.

Petromyzon nnarhmSjlAum. Syst. Nat. ed. 10, p. 230 (1758) ; Giinth.

Cat. Fish. yiii. p. 501 (1870) ; Day, Fish. Brit. ii. p. 356, pi. clxxviii.

(1884) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 10;
Berg, Bull. Imp. Acad. St. Petersb. (5) xxiv. 1906, p. 176.

Bathymyzon hairdii, Gill, Proc. U.S. Nat. Mus. 1883, p. 254 ; Jord. &
Everm. t. c. p. 9.

Petromyzon dorsatus. Gage, Wilder Quarter Century Book, p. 425,
pis. i., iii., & vi. fig. 19 (1893),

Petromyzon marinus unicolor, Jord. & Everm. t. e. p. 9.

Infraoral lamina with 7 to 9 cusps ; 4 inner labial teeth on
each side enlarged^ bicuspid.

North Atlantic and Mediterranean, entering rivers in

Europe and North America.

1. 780 mm. . Dr. F. Day.
2. 600 mm. Baltic. Haslar Coll.

3. 210 mm. Scotland. Dr. Johnston.

4. 550 mm. Lough Neagh, R. Patterson, Esq.
5. 630 mm. Devonshire.

6. 800 mm. . London Market.

7. 620 mm. Holland, Lidth de Jeude Coll.
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8. 720 mm. Coruna. Mons. V. L. Seoane.

9. 800 mm. Lisbon, Rev. R. T. Lowe.

10. 170 mm. Mediterranean.
IL 210 mm. W. Africa. J. C. Salmon, Esq.

12. 180 mm. Nova Scotia. M. Jones, Esq.

13, 14. 620-640 mm. New York.
15. 530 mm. Merrimack R.
16. 270 mm. Muscatine, Iowa. Field Mus.

17. 170 mm. Val-de-Grace, U.S.A. Dr. F. Day.

Specimen no. 11 has the supraoral cusps small and close

together and the iiifraoral cusps weak, as described for

Bathymyzon bairdii.

4. ICHTHYOMYZON.

Ichthjomyzon, Girard, Pac. R. R. Surv. x. p. 381 (1858).

Disc covered with radially arranged teeth. A single

narrow bicuspid or tricuspid supraoral lamina ; infraoial

lamina cuspidate. Anterior lingual lamina with a single

transverse denticulated ridge. Dorsal fins united.

Eastern North America.

1. Ichthyomyzon bdellium.

Petromyzon arqenteus (non Bloch), Kirtland, Bost. Journ. N. H. iii.

1840, p. 342; pi. iv. fig. 3.

Petromyzon bdellium, Jord. Cat. Fish. N. Am. p. 4 (1885).

Ichthyomyzon concolor, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 11 *.

Supraoral lamina bicuspid ; all the labial teeth unicuspid
;

infraoral lamina with 7 cusps.

Great Lakes and Upper Mississippi.

1. 240 mm. Louisville, Kentucky. Smithsonian Inst.

2. Ichthyomyzon castaneits.

Ichthyomyzon castaneiis, Girard, Pac. R. R. Surv. x. p. 381 (1858) ;

Gunth. Cat. Fish. viii. p. 507 (1870) ; Jord. & Everm. Bull. U.S.
Nat. Mus. xlvii. 1896, p. 11.

Ichthyomyzon hirudo, Girard, t. c, p. 382 ; Giinth. /. e,

Supraoral lamina tricuspid; some of the lateral labial

teeth bicuspid ; infraoral lamina with 7 to 12 cusps.

Mississippi.

• I cannot see that the larva described by Kirtland as Ajnmocaetcs

concolor differs in any way from that of Lampetra pluneri.
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5. Caspiomyzon.

Caspiomyzon, Berg, Bull, Acad. Imp. St. Petersb. (5) xxiv. 1906,

p. 177.

Aynathomyzon, Gratzianow, Dneve. zool. otd. obsc. liub. jest. Moskva,
iii. 1907, p. 18.

Disc covered with radially arranged teeth. A single

narrow unicuspid supraoral lamina; intraoral lamina cuspi-

date. Anterior lingual lamina with a single transverse

denticulated ridge. Dorsal fins separate.

Caspian Sea and rivers flowing into it.

1. Caspiomyzo7i wagneri.

Petromyzon wayneri, Kessler, Trud. St, Petersb. Obshch. Estestv. i.

1870, pp. 207, 302, pi. iii. figs. 4, 5.

Caspiomyzon tcayneri, Berg, Bull. Acad. Imp. St. Petersburg, (5) xxiv.

1906, p. 178.
_

Aynathomyzon wagneri, Gratzianow, Dneve. zool. otd. obsc. liub. jest.

Moskva, iii. 1907, p. 18.

Caspian Sea and the rivers falling into it.

1-3. 300-330 mm. Astrachan. St. Petersburg Mus.
4. 340 mm. „ „

A second species, C. caspicvs, lias been described [Agyia-

thomyzon caspicus, Gratzianow, Dneve. zool. otd. obsc. liub.

jest. Mopliva, iii. 1^07, p. 18; Caspicmyzon caspicus, Grat-

zianow, Trd. otd. icht. obsc. Moskva, vi. 1907, p. 18) ; it is

said to differ from C. wagneri only in the dentition of the

tongue and is probably a synonym.

6. EuDONTOMYZON, gen. nov.

Disc covered with radially arranged teetii. A single broad

bicuspid supraoral lamina ; intraoral lamina cuspidate.

Anterior lingual lamina with a single transverse denticulated

ridge. Dorsal fins separate.

Transylvania.

1. Eudontomyzon danfordi, sp. n.

Labial teeth numerous, small, pointed ; on each side

3 enlarged teeth, the first and third uni- or bicuspid, the

middle one bi- or tricuspid. Intraoral lamina with 9 to 11

cusps. Anterior lingual lamina usually with an enlarged

median cusp.

Transylvania.
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1-6. Adult, 120-220 mm. Transylvania. C. G. Danford, Esq., and
(types of the species). J. A. Harvie-Brown, Esq.

7-12. Larvfe, 95-185 mm. „ „
13. Adult, 210 mm. R. Sebes. C. G. Danford, Esq.

7. Entosphenus.

Entosphenus, Gill, Proc. Ac. Pliilad. 1862, p. 331.

Disc without radially arranged series of teeth, but with a

marginal series of small teeth, an anterior group of teeth,

3 or -1 enlarged teeth on each side, and a posterior series of

small teeth, parallel to the marginal series, connecting the
last pair of enlarged lateral teeth. A single broad bicuspid

or tricu.^pid supraoral lamina ; infraoral lamina cuspidate.

Anterior lingual lamina v/ith a single transverse denticulated

ridge. Dorsal fins separate or subcontinuous.

Europe ; North America ; Japan.

Synopsis of the Species.

I. Supraoral lamina tricuspid ; intraoral lamina with
5 or cusps ; on each side 4 enlarged lateral

teeth, the Urst and last bicuspid, the middle ones
tricuspid 1. tridentatus.

II. Supraoral lamina bicuspid ; infraoral lamina with 6 to 9 cusps.

A. On each side 4 enlarged lateral teeth, the first

uni- or bicuspid, the otJiers bicuspid 2. sjjudiceus.

B. On each side 3 enlarged bicuspid lateral teeth.

Dorsal fins well separated 3. juponicus.
].^rsal fins only separated by a notch 4, xoilderi.

1. Entosphenus tridentatus.

Petromyzm tridentatus, Richards. Faun. Bor.-Am. p. 293 (1836).
Ichthijomyzon trideyifufus, Giiiith. Cat. Fish. viii. p. 506 (1870).
Ichthyomyzon astori (Girard, 1858), Giinth. /. c.

Entosphenus tridentatiis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 12.

Pacific Coast of North America, from Unalaska to Cali-
fornia, entering rivers.

1-2. 570-590 mm. La Grande, Oregon. Prof. 0. H. Eigenmann.
3. 480 mm. Walla Walla, Columbia R. Smithsonian Inst.

2. Entosj)henus spadiceus.

Lamjyetra spadicea, Bean, Proc. U.S. Nat. Mus. 1887, p. 374 ; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 13.

Rio Lerma, Mexico.

1. 175 mm. Jacona, Michoachan. Mexico Mus,
2-5. 110-155 mm. (larvae). „ ' -,, „
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3. E?itosphenus japonicus.

Petromyzon japonicus, Martens, Arch, f. Nat. xxxiv. 1858, p. 3 ; Giinth.

Cat. Fish. viii. p. 504 (1870).
Lamjwtra japonica, Jord. & Snvd. Proc. U.S. Nat. Mus. xxiii. 1901,

p. 733.

Japan; Russia.

1. 600 mm.
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Lampetra aurea (Bean, 1881), Jord. & Everm. Bull. U.S. Nat, Mu3.

xlvii. 1896, p. 13.

Lampetra cibaria (? Girard, 1858), Jord. & Everm. I. c.

? Lampetra opisthodon, Gratzianow, Dneve. zool. otd. obsc. Hub. jest.

Moskva, iii. 1907, p. 18.

Supraoral lamina bicuspid ; infraoral lamina with 6 to 9

more or less acutely pointed cusps. On each side 3 enlarged

teeth, the first and last usually bicuspid, the middle one

usually tricuspid. First dorsal separated from the second by
an interspace ; second dorsal triangular.

Coasts and rivers of Europe, Siberia, Kamchatka, and
Western North America, from Alaska to California.

1-2,3-5,6,7. 150-400 mm. England.
8-10. 280-320 mm. R.Thames. A. Smee, Esq.

11. 290 mm. „ J. Doubledav, Esq.

12. 330 mm. Tewkesbmy. Dr. A. GUnther.
13. 210 mm. Devonshire. Mus. Leach.
14-18. 220-400 mm. Holland.
19-21. 150-230 mm. Belgium. Prof, van Beneden.
22. 130 mm. (incompletely Bavaria. Prof, von Siebold.

metamorphosed).
23. 300 mm. R. Narowa. St. Petersburg Mus.
24. 210 mm.
25. 170 mm.

R. Narowa.
N. America.
Russian R., Califoruia,

2. Lampetra planeri.

Petromyzon planeiH, Bloeh, Fisch. Deutschl. iii. p. 47 (1782).
Petromyzon branchialis {? Linn.), Giintb. Cat. Fish. viii. p. 504 (1870) ;

Day, Fish. Brit. ii. p. 362, pi. clxxix. tigs. 2-3 (1884).
Lampetra planeri, Grav, Chondropt. p. 144 (1851) ; Berg, Bull. Acad.
Imp. St. Petersburg," (5) xxiv. 1906, p. 181.

Petromyzon reissneri, Dybowski, Verhand. zool.-bot. Gesellsch. Wien,
xix. 1869, p. 958.

Lampetra mitsukiirii, Hatta, Annot. Zool. Japon. iv. 1901, no. 1, p. 24 ;

Jord. & Snyd. Proc. U.S. Nat. Mus. xxiii. 1901, p. 734.

Supraoral lamina bicuspid, sometimes tricuspid ; infraoral

lamina with 6 to 9 obtuse cusps. On each side 3 enlarged
teeth, the first and third usually bicuspid, the middle one bi-

or tricuspid. First dorsal contiguous to or continuous with
the second, separated from it by a notch ; second dorsal with
convex free edge.

Europe; Siberia; Japan.

1-2. 110-115 mm.
3-7. 120-140 mm.
8-17. 110-140 mm.
18-27. 110-150 mm.
(4 adidts, 4 larvae, and
3 intermediate speci-

mens).
28-29. 150-165 mm.

Belfast.

Firth of Forth.

Hawksfold, Sussex.
Berlin.

Tauber, Wiirtemburg,

R. Patterson, Esq.
Dr. Parnell.

O. Salvin, Esq.
Berlin Mus.

Stuttgart Coll.
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30. 1 20 mm. Onon R. Godeffioy Mus.
31-32. 100-105 mm. Inland Sea of Japan. R. Gordon Smith,

[Esq.

33-42. 80-100 mm Gifu, Mino Prov., Japan. Prof. Mitsukuri.

Ammocates branchialis, Linn.

Under this name may be placed a number of larvge, most
of which probably pertain to Lampetra, but some to other

Petromyzonids.

1. Tweed.
2.
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abdomen seems to be very distensible and the vent is situated

just in front of the anal fin. The myotomes number about

62. The caudal fin has 19 principal rays and there are 18

rays in the dorsal fin, 12 in the anal, 16 in the pectoral, and

8 in the pelvic ; all the rays of the dorsal, anal, and pelvic

fins appear to be very elongate and unbranched, but some of

them may have been branched distally; the pelvic fins are

rather widely separated and are inserted just behind the

pectorals. The gill-membranes are free from the isthmus

and the branchiostegals are rather long, slender, and curved.

Macristtum chavesi (slightly reduced), a, head from above.

about 8 in number on each side ; there are 4 gills and no
pseudobranchise. Small acutely pointed teeth are presetit in

the lower jaw and on the vomer, palatines, and tongue ; the

maxillary is broad, rounded posteriorly, without supra-

maxillary. There are two nostrils on each side which are

superior rather than lateral in position and lie near the end
of the snout in front of the anterior end of what appears to

be an elongate supraorbital bone; the head is flattish above
and the frontals are slightly raised above each eye. The
post-temporals approach each other rather closely in the

occipital region.

XX.

—

Xeio Asiatic Murid^e. By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

Epimys nhiteheadi perlutus, subsp. n.

Essential characters of true lohiteheadi, but with larger

skull and greyish belly.
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General colour above of the same mixture of buffy and
grej, lined with blackish, as in whiteheadi. Under surface

(instead of being more or less bufFy ochraceous) clear pale

grey, near " lavender-grey," fairly well defined laterally
;

some specimens, however, with a faint bufFy wash along the

centre of the chest and abdomen.
Skull, compared with that of true whiteheadi, larger

throughout, and the brain-case broader. Frontal region

concave, the supraorbital and parietal ridges strongly marked.
Palatal foramina very short.

Dimensions of the type :

—

Head and body 130 mm.; tail 120; hind foot 29-7.

Skull: greatest length 35'5
; basilar length 28-2; zygo-

matic breadth 15'5; nasals 11'7; interorbital breadth 5'7;

breadth across parietal ridges 14'3
;

palatilar length 14;
diastema 9 ;

palatal foramina 4'5 x 2"4 ; upper molar series 5"8.

Hah. Balangean, Northern Central Sarawak.

Type. Old female. B.M. no. 11. 1. 19. 2. Original num-
ber 27. Collected 3rd July, 1910. Presented by the Sara-

wak Museum. Five specimens examined.

This would seem to be a larger pale-bellied form of the

Kiiia-Balu E. whitelieadi, a species which, curiously e'nough,

has not as yet turned up in the intermediate region of Baram,
so well worked by Messrs. Hose and Everett.

I owe the opportunity of describing this rat to the kindness

of Mr. J. C. Moulton, of the Sarawak Museum, who has sent

to the British Museum a small collection of Muridge from
Balangean for determination.

Chiropodomys Jegatus^ sp. n.

Like Ch. mojoi\ but larger.

External characters much as in major, but size larger. Fur
rather longer and softer ; hairs of back about 7"5 mm. in

length. Colour above of the same greyish fawn ; under
surface pure sharply defined white. Hands and feet dull

whitish, with but little darkening on the metatarsals. Tail

longer than in major, rather less heavily tufted.

Skull longer than that of Ch. major, rather less broad in

proportion. Supraorbital ledges well developed. Nasals

not projected anteriorly in front of gnathion. Palatal fora-

mina decidedly longer than in major.

Dimensions of the type (measured in skin) :

—

Head and body 133 mm. ; tail 152; hind foot (wet) 24*5;

ear (wet) 16.

Skull : tip of nasals to front corner of interparietal 28

;

lienselion to basilar suture 22; zygomatic breadth 17*2;
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length of nasals 11; interorbital breadth 5'5
; breadth of

brain-case 14-8
;

palatilar length 15; diastema 9*8; palatal

foramina 5 ; length of upper molar series 4"9.

ffab. Mt. Kina Balu, N. Borneo. Type from "above
Pinokok."

T^pe. Adult male. B.M. no. 93. 4. 1. 21. Collected

October 1892 by A. Everett.

This is the largest Chiropodomys yet discovered. It

differs from its ally Ch, major by its larger size, longer

tail, and longer palatal foratnina. The abbreviation of the

nasals anteriorly is also worthy of note, the same character

occurring in the next species, while the nasals of Ch. major

are as in ordinary Murines.

Chiropodomys pictor, sp. n.

Rather smaller than Ch. major.

Size about as much smaller than in Ch. major as it is

larger in Ch. legatus. Fur soft and close; hairs of back

about 6 mm. in length. General colour above greyish fawn,

rather paler on tiie sides. Under surface pure sharply defined

creamy white. Eyes with dark rings. Ears brown. Hands
and feet silvery whitish, a narrow dark patch along the

middle of the metatarsals. Tail uniformly dark brown as

usual; heavily tufted terminally.

Skull with broad rounded brain-case, much bowed in upper

profile. Nasals not reaching forward to the level of gnathion.

Palatal foramina short.

Dimensions of the type (measured in skin) :

—

Head and body (c.) 120 mm.; tail 120; hind foot (wet)

20-5; ear (wet) 16.

Skull : tip of nasals to front corner of interparietal 24*5

;

henselion to basilar suture I8'6 ; zygomatic breadth 16*5;

length of nasals 8*8 ; interorbital breadth 5"3 ; breadth of

brain-case ]4; palatilar length 12'8
; diastema 8'2

;
palatine

foramina 3"7
; upper molar series 4.

A perfect skull taken trom a spirit-specimen is 27*6 mm.
in total length; basilar length 21*7.

Hab. Mt. Kina Balu, N. Borneo.

Type. Adult male. B.M. no. 94, 7. 2. 43. Collected

January 1894 by A. Everett.

HiEEOMYS, gen. nov.

Like Chiropodomys in shape of skull and prehensile

character of feet, but the molars of the general Mus-Epimys
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type, without postero-internal cusp (cusp 7 or x cusp), the

laminae simple, not corrugated.

Type. H. margarettce (^Mus margarettce, Thos.).

Otiier species :

—

H. pusillus {Mas margarettce pusillusj

Thos., 1893) and H. viinahassce, Thos.

Tliis genus, whose peculiarities i)ave been already fully

detailed in the descriptions of the species, seems to bear in

Borneo to CJiiropodomys something of the same sort of rela-

tionship that in Africa the ThamnomysAWiQ mice do to true

Thamnomys ; but the difference between the two is greater

and more sharply defined, and the generic distinction of

Hceromys from Epimys indubitable.

The asserted resemblance of the feet of //. minahassce to

those of "Mus,^^ as given in the original description, seems to

have been due to the specimen being a dried skin, so that

their structure could not be easily made out. They appear

to be much the same as in //. margarettce.

Uromys ohiensis, sp. n.

A medium-sized species, with white belly.

Size rather less than in U. brwjnii. Fur thick, soft, and
woolly ; wool-hairs of back about 11 mm. in length. General

colour above dark clay-colour, more tawny on crown and

rump, clearer and more buffy on sides. Under surface and
inner sides of limbs pure wliite to the bases of the hairs, but

the white area somewiiat narrowed on the belly. Face
greyish brown. Ears short, naked, dull brown. Hands and
feet thinly haired, almost naked, white or flesh-coloured.

Tail rather long in proportion, dark brown, a few fine scattered

bristles upon it; rings of scales about 14 to the centimetre.

Skull of about normal height; supraorbital edges little

developed. Palatal foiamina unusually prolonged backwards,

their posterior end almost level with the front of the anterior

root of m^.

Dimensions of the type (measured in skin) :

—

Head and body 142 mm.; tail 154; hind foot (wet) 28;
ear (wet) 14.

Skull ; nasals ll'S ; interorbital breadth 5*6; height from

supraorbital ledge to alveolus of m^ 9*3
;
palatilar length 16

;

diastema 9*2; palatal foramina 6'1; length of upper molar

series 6*4.

Jloh. Obi Island.

Type. Adult female. B.M. no. 3. 4. ]0. 1. Collected

29th April, 1902, by Mr. Waterstradt.

This species represents the farthest western extension of
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the genus Uromys, its nearest neighbour being the somewhat
larger f/". Z>rwi/';i<Y of Sahwvatti.

Microtus {Eothenomys) melanogaster coIurnuSy subsp. n.

Similar in all essential characters to true melanogaster,

but much brighter in colour, the type form being something
between " bistre ^^ and "mummy-brown," while the present

animal is rather darker and richer than " hazel." The tail

also seems to average shorter, but properly measured series

are not at present available.

Dimensions of the type (measured in skin) :—
Head and body 110 ram. ; tail 35 ; hind foot 17-5.

Skull : condyio-basal leng^th 26-2.

IJab. Kuatun, N.VV. Fokien.

Type. Adult male. B.M. no. 0. 5. 8. 38. Original num-
ber 52. Collected 24th October, 181)9, and presented by
C. B. Rickett, Esq.

A large number of specimens examined, presented by
Messrs. C. B. Rickett, F. W. Styan, and J. de La Touche.

Plecotus icardi, sp. n.

A pale-coloured species with large skull.

Size large. Fur very long and fine. General colour pale,

paler than " drab-grey; " under surface broadly washed with
greyish wliite (grey no. 10), lighter than in any other form.

Thumb long.

Skull broad and rounded. Bullse large.

Dimensions of type :

—

Forearm 45' 5 mm.
Head and body 53; tail 50; ear 41; thumb, c. u, (exclu-

sive of metacar|,)al) 7 '8 ; lower leg and foot (c. u.) 29*5.

Skull : condylo-basal length ^^'Q
; basi-sinual length 13*1

;

greatest horizontal diameter of bulla 4*4.

Hah. Leh, Ladak. Alt. 10,500'.

Type. Adult female. B.M. no. 6. 10. 3. 2. Original
number 73. Collected 10th June, 1906, by C. A. Crump.
Presented by Col. A. E. Ward.

Distinguishable from P. komochrous and j)uck by the

broader skull and paler colour.

Named in honour of the donor, to whom the Museum is

indebted for valuable series of Kaslunir animals.

Aim. c& Mag. X. Hist. Ser. 8. Vol. vii. 14
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XXI.

—

Description of a new Genus of MoJossine Bats from
West Africa. By GliY Dollman, B.A.

(Published by permission of the Trustees of the British Museum.)

Among a collection of West-African mammals recently

presented to tlie British Museum by Dr. ?1.Ct. F. Spurrell is

a bat representing a new genus of the family Alolossidaj.

XiPHONYCTERlS, gen. nov.

Size similar to that of the smaller species of Ni/ctinom>is.

Wings small, membranous area much reduced. Ears^ feet,

and tail much as in Nyctinomas.

Skull with median anterior palatal emargination like that

of NyctinomiiSy but emargination quite small and incon-

spicuous, though extending behind roots of incisors. Teeth

according to the following formula:

—

. 1^ 1^ 2-3 3-3_20
*• i_i> ^' i_i> P- 2—2» "*• 3-3~ ^^'

Upper incisors quite small and closely in contact with

canines ; widely separated from each other, wider apart at

base than at tip. Upper canine rather similar to that of

Nyctinomus, but with cingulum very prominent and shaft of

tooth longer, much flatter anteriorly, and pointing slightly

outwards. Base of canines much enlarged, the anterior edge.s

of the cingula on a level with the anterior limit of the upper

incisors ; when looked at from above the cingula appear as two
prominent crescentic ridges with the minute incisors between
them, the incisors being so placed as to resemble two antero-

internal cusps on the cingula of the canines. Behind the shaft

the cingulum is expanded to form a large flat area, its posterior

edge closely in contact with the small anterior premolars.

Upper premolars and molars as in JVyctinomus^ the molars

with well-developed hypocones. Lower incisors reduced to a

single pair of very minute f unctionless teeth, bridged over by
the junction of the lower canines ; cutting-edges deeply bifid.

Lower canines with well-developed cingula, forming ante-

riorly prominent secondary cusps, wiiicli meet together in

the mid-line as a bridge over the minute incisors
;

posterior

portion of cingulum large and well developed, much more so

than in the allied genera. Lower molars and premolars as

in Nyctmomus.
Type, Xiphonycteris spurrelli.

This genus would appear to be most nearly related to the
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genus Nyctinomus, which it resembles in general external

cliaracters and in the presence of the small upper premolar
;

but the absence of /j, the peculiar position of the single pair

of minute lower incisors, and the unusual shape and
arrangement of the upper and lower canines are more than

sufficient reasons for considering the genera as quite distinct.

As regards the genus Choerephon tiie same differences hold

good, with the additional character of the median anterior

palatal emargination present in Xiphonycteris.

In tlie possession of only a single pair of lower incisors,

and in having the lower canines in contact with one another,

this genus in some ways resembles the Soutli-American

genus Alolossops; but the two genera, on account of numerous
important differences, cannot be looked upon as close allies.

Xiphoiiycteris spurrelli, sp. n.

General appearance and size much as in the smaller species

of Nyctinomas. Ears roughly triatigular in shape, with

rounded corners ; tragus and antitragus apparently normal.

Feet comparatively small; toes hairy, the hairs extending

along the margin of the interfemoral membrane for about

10 mm. Wings small, forearm only 27 mm. long ; wing-
membrane very narrow. Hair on back short, a few longer

hairs near base of tail. General colour of back rusty red,

hairs rather lighter at base than at tips. Under surface of

body buffy white, the hairs becoming brownish on the Hanks
and sides of neck. Tail, as described above, with terminal

half free. Interfemoral membrane naked on upper surface,

below thinly clad with very minute white hairs.

Skull with rather narrow brain-case, markedly so in the

occipital region. Supraoccipital crest well developed, ex-

tending back some distance beyond the exoccipital region.

Sagittal crest but little developed. Zygoma fairly strong,

expanded posteriorly. Anteorbital foramen large. Lachrymal
ridge faintly indicated. Anterior palatal emargination about

as large as base of upper incisor, extending well behind

the roots of incisors. Palate slightly arched laterally, nearly

flat antero-posteriorly
;
pterygoids almost parallel, slightly

divergent behind; basisplienoid pits moderately developed.

Auditory buUse small and rather flat.

Teeth as described above.

Dimensions of the type (measured in flesh) :

—

Head and body 56 ram. ; tail 24 ; hind foot 8 ; ear 13
;

forearm 27.

Skull: greatest length 17 ; basilar length 12*2; condylo-

basilar length 14; greatest zygomatic breadth ]0; inter-

14*
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orbital breadth 3-5 ; breadth of brain-case (across squamosal

region) 8*6 ; breadth of rostrum (across lachrymal region) 6 ;

pulatilar length 5*8 ; width of palate inside m^ 3*3
;
width

across palate outside m^ 7 ;
postpalatal length 6-5', length of

upper tooth-row from front of canine to back of m^ 6*4

;

length of upper tooth-row from front of first premolar to

back of vi^ 4'9
; height of canine 3'2.

Hal). Bibianaha, 60 miles W. of Kumasi, Gold Coast.

Altitude 700 feet.

Type. Adult male. B.M. no. 11. 1. U. 1. Original

number 34. Collected on December 8th, 1910, by the donor.

Dr. H. G. F. Spurrell.

It gives me g-reat i)leasure to associate this new and in-

teresting bat with the name of Dr. Spurrell, to whom the

National Collection is already indebted for many rare and

unique West-African mammals.

XXII.

—

Descriptions of Three neio Characinid Fishes from
South-western Colombia. By G. A. Boulenger, F.R.8.

(Published by permission of the Trustees of the British Museum.)

Lebiasina multimaculata.

Depth of body 4^ to 5 times in total length, length of

head 4 to 4;^ times. Eye 3 (young) to 4 times' in length of

head, as long as snout in adult; interorbital width 2^ times
;

maxillary extending to below anterior third of eye. Dorsal

II 8, about 1| times as distant from end of snout as from

root of caudal. Anal III 8. Pectoral | length of head.

Caudal deeply notched. Caudal peduncle a little longer

than deep. Scales 28-29 in a longitudinal series, 18 round

the body ; lateral line reduced to the 4 anterior scales.

Dark brown above, whitish beneath ; 9 to 11 roundish black

spots along each side, the last at root of caudal ; a blackish

band on the anal.

Total length 100 mm.
Three specimens from the Cundoto River at Condoto,

Choco, 150 ft., from the collection of Mr. M. G. Palmer.

These types and the following preserved in the British

Museum.

Luciocharax striatus.

Depth of body 6j times in total length, length of head

nearly 3 times. Snout longer than postocular part of head,

4 times diameter of eye, wiiich is 1^ times in interorbital
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width ; maxillary extending to below posterior border of eye.

Gill-rakers rather long and slender, 12 on lower part of

anterior arch. Dorsal II 8, 2^ times as distant from liead or

from root of caudal. Anal III 8, originating below middle of

dorsal. Pectoral | length of head. Caudal deeply notched.

Caudal peduncle twice as long as deep. Scales 4.8 p, 3|- be-

tween lateral line and ventral ; lateral scales with 16 to 18
radiating strong keels terminating in spines ; lateral line 30.

Olive-brown above, whitish on the sides, with five olive-brown
longitudinal streaks running between the series of scales,

silvery white beneath ; a large black ocellar spot, edged
with yellow, at the root of the caudal ; dorsal and caudal
greyish, otiier fins whitish.

Total length 200 mm.
A single specimen from Boca de Calima, Choco, 5200 ^\.,

from the collection of Mr. M. G. Palmer.

Curimatus lineopunctatus.

Depth of body 2^ to 2| times in total length, length of

head 4 times. Head nearly twice as long as deep, upper
profile scarcely concave at occiput ; eye a little longer than
snout, a little shorter than interorbital width, 3 times in

length of head ; adipose eyelid rudimentary. Gill-rakers

short, 16 or 17 on lower part of anterior arch. Dorsal III 9,
its origin nearer end of snout than root of caudal. Anal
III 7. Pectoral | length of head, not reaching ventral.

Belly not keeled behind the ventrals. Caudal deeply forked,

a little longer than head. Caudal peduncle as long as deep.

Scales 40-42 -^^ 6-7 between lateral line and ventral. Steel-

grey above, silvery white beneath, the scales on the sides

with round black spots forming regular longitudinal series
;

a large round black blotch on the caudal peduncle.

Total length 135 mm.
Five specimens from Novita, Rio Tamana, Choco, 150-

200 it., from tlie collection of Mr. M. G. Palmer.

XXIII,

—

Entomological Notes from the London School of
Tropical Medicine.—No. I. Description of a new Species

of Tabanidse from British Guiana. Qy SoPHiA L. M.
Summers, M.A., B.Sc*

The species described below is near Dichdacera testacea,

Macq., which, as Miss Ricardo states, has not the typical

* Communicated by Lt.-Culunel A. Alcock, C .I.E., F.K.S.
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colouring and shape of the other species of the genus as she

restricts it. It is much Larger than D. testacea, measuring

19 mm. Its wings are smoky and blotched, whereas in

D. testacea the wings are hyaline all except three dark spots.

The tibia of the fore leg is white, but in D. testacea it is

black. The abdomen is dark brown, in D. testacea a rusty

brown.

Dtchelacera rohiginosa, sp. n.

Head broader than the thorax, front and face orange-

yellow. Eyes large, black with a bronze shimmer, bare.

Fro!ital callus a narrow stripe, hardly widening at the base.

First two joints of the antennfle reddish orange, third joint

reddish biown, its spur reaching to the second ainmlatioii

and sparsely beset with small bristles on its dorsal surface.

First three annulations of the third joint dark brown, fourth

almost black. Palps about as lung as antennae, yellow,

curved, rather thinly tomentose. Proboscis long, brown,

blackish at the tip.

Thorax and scutellum rusty brown, under surface light

brown.
Legs : all the femora reddish yellow, as also are the tibia

and greater part of the first tarsal joint of the second and third

legs. Tibia of the first leg whitish in its proximal two-

thirds, dark cinnamon-brown in its distal third. All the

tarsal segments of the first legs nearly black, the last four

tarsal segments of the second and third legs dark brown.

Wings much clouded, the veins very dark. Costal cell

smoky yellow. Between the subcostal and the fifth longi-

tudinal veins the wing is blotchy and smoky, but the greater

part of the discal and of the fifth posterior cells and a part of

the fourth posterior cell are transparent, and the greater part

of the second basal as well as a distal patch in tlie marginal
and second submarginal cells and two narrow streaks in the

first submarginal cell are translucent. The smoky blotches

are darkest at the tip of the first longitudinal vein and its

neighbourhood, round the anterior cross-vein and its neigh-

bourhood, at the bifurcation of the third longitudinal vein,

and at the tip of the discal cell.

Abdomen dark brown, each segment from the second to the

fifth inclusive with a well-defined median triangular yellow
patch. Under surface light brown.
The specimen that constitutes the type of this species was

sent to the London School of Tropical Medicine by Dr. K. S.

AVise, Government Medical Officer, Georgetown, Demerara,
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and will be placed at the disposal of the British Museum.
Dr. Wise has also sent specimens of the same species to the
British Museum direct, and these—thanks to the kindness of
Mr. E. E, Austen, whose ungrudging assistance in other
ways I have also to acknowledge—have been compared in

formulating the description of the species.

XXIV.

—

Description of Two new Tetragonopterid Fishes in

the British Museum. By Prof. C il. ElGENMANN.

During a visit to the British Museum to examine types of

Soutli-American freshwater fishes Mr. G. A. Boulenger
referred the following new material to me for identification.

Nematobrycon, gen. nov.

Caudal three-pronged, the middle two rays nearly as long
as, or even longer than, the outer rays, which are prolonged,
filiform. Lateral line incomplete; no adipose fin; pre-

maxillary teeth multicuspid, in two series ; maxillary with
large conical teeth along nearly its entire length ; caudal
naked.

A Tetragonopterid genus distinguished from all other

genera of the subfamily by the absence of an adipose fin and
the filamentous three lobes of the caudal.

Nematobrycon j^almeri, sp. n.

Several specimens, 8-20 mm.,£rom Condoto, Rio Condoto,
and Novila, Rio Tamana, S.W. Colombia. Collected by
Mr. M. G. Palmer. British Museum.
Head 4-2 ; depth 2-66

; D. 10 or 11; A. 29-31. Scales
7—7 + 26— 5. Eye 3 in head, *5-'75 in snout, about equal to

interorbital.

Compressed, resembling Crenuchus and Puecilocharax in

general appearance and the absence of an adipose fin ; dorsal

and ventral protiles nearly equally arclied ; highest point of

dorsal profile at origin of dorsal fin ; ventral profile regularly

arched
;
predorsal area with a median series of about seven

scales
;
preventral area narrowly rounded ; occipital process

with three scales on each side, the process about one-fifth

as long as its distance from its base to the dorsal; frontal

fontanel minute ; interorbital moderately convex ; second

suborbital heavy, convex, in contact with the preopercle
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below ; mouth oblique, jaws equal ; maxillary equal to

snout and one-third or one-lialf of the eye
;

premaxillary

with three teeth in the outer series, four in the inner, about

eleven teeth on the maxillary ; mandible with four large teetli

in front and minute ones on the side.

Scales regularly arranged, no interpolated scales over the

anal ; a basal sheath of scales on anal and caudal, these fius

otherwise naked; few or no radial striae.

Origin of dorsal fin about equidistant from snout and
middle caudal rays ; highest dorsal ray about 2 in the length

;

in adult male the outer and middle caudal rays are produced
in filaments about half as long as the body. Anal long,

slightly emarginate in front, its origin equidistant from base

of the middle caudal rays and the middle or end of the eye;
ventrals reaching beyond origin of the anal

;
pectorals to or

beyond origin of anal.

(In formalin) a broad black band from the eye down and
to the lower half of the caudal, margined above by a light

line, fading out downwards. Upper surface coppery in

life (?) ; dorsal filament, outer caudal filament, middle caudal

rays and filament, and submarginal anal band black ; margin
of anal hyaline. The dark lateral band most intense in

Novita specimens.

Knodus meridce, sp. n.

A specimen 53 mm. Merida, Venezuela. C. M. Briceno.

British Museum.
Head 4 ; depth 4 ; D. 10 ; A. 16. Scales 4—33—2. Eye

3"25 in the head, about "8 in snout, 1*25 in the interorbital.

Basal half of caudal scaled. Slender, di)rsal and ventral

profiles scarcely arched. Snout short, blunt. Second sub-

orbital covering the entire cheek, without a naked angle

below its anterior corner. Maxillary 2 in snout and eye.

Occipital process about one-eighth the distance of its base

from the dorsal. Five teeth in outer row of premaxillary,

the second retreated from the line ; four teeth in inner series

of premaxillary ; maxillary with 3 broad multicuspid teeth;

mandible with 8 graduated teeth. Two scales between lateral

line and anal; each scale of sides with numerous radii;

bases of anal and caudal witli large scales. First dorsal a

little nearer to snout than to the base of middle caudal rays,

the highest ray a little more than 5 in the length. Upper
caudal lobe nearly 5 in the length, the lower slightly shorter.

Anal scarcely emarginate ; ventrals reaching to anal;

pectorals not quite to ventrals.
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A broad silvery band taperiiiG: on the caulal peduncle,

continued to end of middle caudal rays. No humeral or

caudal spots.

XXV.

—

Scorpions and Solifugce colltcted hy Captain S. S.

Flower in the Anglo-Egyptian Sudan. By kS. Hiest.

(Published by permission of the Trustees of the British Museum.)

Scorpions.

Buthus citrimis, II. & E.

Loc. Wady Haifa.

Buthus acKtecarinatus, Sim.

Loc. Khartoum and the Senaar Province; in the Britisli

Museum collection there are j)resent also examples from
Atbara {Dr. S. K. Maloiif), and from Thebes and Ghizeh
(6'. S. F.) in Egypt.

Buthus minax, L. Koch.

Loc. Captain Flower collected examples of this species at

Khartoum ; the mouth of the Finder River ; Senaar and
Koseires. There are also specimens in the British Museum
collection from Abyssinia.

Eemarhs.—The male of Buthus * minax differs from that of

B. emini., Poc, principally in the structure of the tail, the

upper keels of which are very much weaker, the lateral ones
being exceedingly weak or absent in segments 2-4

; more-
over, the upper keel of the fittii caudal segment is represented

by onl^ a very short series of granules and the intercarinal

spaces of the caudal segments are not nearly so strongly

granular as is the case in B. emini.

In the male of B. emini, on the other hand, segments 1-4
of the tail are each furnished with ten well-deiiDed granular
keels, the upper and lateral keels being quite distinct and
composed of separate granules, which show no tendency to fuse

with one another ; the tilth caudal segment has a well-marked
upper keel, which runs the entire length ol the segment.

[Buthus poJystictus, Poc., is very closely allied to B. minax
and B. emiui, and Prof. Kraepelin f believes that it is only

* Birula's observations on Buthus minax and its allies (Sitz. Ber. Ak.
VViss. cxA'ii. p. 141, 1908) should be consulted,

t Zool. Jabrb. (iSyst.) xviii. p. 560 (1903).
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a vaiiety of the latter. I think J;hat it is utidoubtedly more
closely allied to B. emini tiian \.o B.minax^hni that it should

be regarded as a distinct species and not merely as a variety.

The male can be readily distinguished from that o£ B. emini
by its much narrower hand, which is only slightly broader

than the brachium, and longer and more slender fingers
;

moreover, the movable finger has only a very slight low
lobation, and the immovable finger is without any definite

lobe. Tiie hand and fingers, indeed, are very similar in

shape in both sexes in B. polystictus and resemble closely

those of the female of B. emini. In the male of B. emini,

however, the hand is very much broader than the brachium,

and the fingers are very different in shape to those of the

female ; they are shorter and stouter, and both the movable
one and the immovable one in the adult are furnished

with very distinct lobes, that of the immovable finger being

especially strong. In addition to the specimens of iy.jyo/y-

stictus determined by Mr. Pocock, I have examined sixteen

males and forty-three females and young from Berbera, and
eleven males and twenty-lwo females from the Wagar
Mountains behind Berbera; these specimens were collected

by Mr. G. W. Bury.]

Buthus quinquestriotus, H. & E.

Loc. Oaptain Flower collected examples of this well-

known species at VVady Haifa, Khartoum, and the Blue
Nile.

[A specimen of the following species from the Sudan has

been acquired by the Trustees of the British Museum.]

Parahuthus liosoma hunteri, Poc.

Paruhuthus hunteri, Poc. J. Linn. Soc, Zool. xxv. p. 309 (1895).

Additional Loc. Omdurman, Sudan. A large male
example collected by Capt. H. N. Dunn, R.A.M.C.

Measure-merits of this specimen in mm.—Total length 99

;

length of carapace ll'b, of fifth caudal segment 12'5; widtli

of fifth caudal segment 7*25.

Remarks.—This scorpion was described from specimens
obtained at Duroor and Suakin. As pointed out by
Mr. Pocock, it can be distinguished from Parahuthus liosoma

[typical form] by the greater slenderness of the tail and by
tlie presence ot a basal tubercle on the fingers of the hand,
&c. It must be noted, however, that the width of the tail

varies somewhat even in specimens from the same locality.
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The example from Omdurman has a more slender tail than

any of the original specimens.

Pandinns exitiaUs, Poc.

Scorpio exitialis, Poc. Ann. & Mag. Nat. Hist. (6) ii. p. 249 (1888).

Pandinus exitialis, Krpln. Uas Tierr. Scorp. &c. p. 119 (1899); Krpln.

Zool. Jahrb. (Syst.) xviii. p. 567 (1903).

Loc. Abu Haraz, Blue Nile [Capt. S. S. Flower) ; a small

male example measuring d)5 mm. in length.

Remarks.—This example from the Blue Nile is a slight

variety of P. exitialis. The granulation of the under surface

of the humerus of the palp is very weak, except at tiie edges.

Four complete keels and a short inner keel are present on

the dorsal surface of the hand, and the tubercles are confluent

in places, but not nearly to the same extent as in tlie variety,

which I describe below under the name sudanicus.

In his account of P. exitialis, Mr. Pocock says that there

is a single dry specimen from Schoa in the British Museum
collection. There are present, however, in the collection,

three dry examples (co-types) of this species, all of which
were collected by Sir \V. C. Harris at Schoa. Four com-
plete keels are distinctly visible on the hand of one of these

specimens, and traces of these keels can be seen in the other

two and in the variety from Gebel Mel.

[Var. sudanicus, var. nov.

This variety may be compared with the typical form of

the species (from Schoa) as follows :—Dorsal surface of

the hand much smoother, nearly the entire surface of the
lobe being furnished with low anastomosing ridges instead

of isolated tubercles (these ridges are smaller and narrower
than those of P. gregoryi, and they are finely, but distinctly,

punctured as in that species) ; the keels on the under surface
of the hand are more sparsely and weakly granular than
in the typical form. Proximal half of the under side

of the humerus granular as in the typical form. Tarsal
lobes of posterior legs with three spines, which are arranged
in the same way as in the typical P. exitialis; the total

number of spines on the anterior side of the tarsus is four,

and the total number on the posterior side six or seven.
Pectinal teeth twenty-one or t\\ enty-two in number. Last
abdominal sternite without any trace of keels.

Measuremtnts in mm.—Total length 111 ; length of cara-
pace 18.

Loc. Gebel Mel, 12 miles south of Obeid, Sudan ; a single
female example captured by Capt. H. N. Dunn, R.A.M.C]



220 Mr. S. Iliist on Scorpions and SoVifiigm

SOLIFUG^.

Galeodes arabs, C L. Koch.

Loc. Wady Haifa {Surgeon-Major Penton and Capt. S. S.

Floiocr) ; Oindurman and Kliartoum {Capt. S. S. Floioer).

^Mle Museum possesses also examples from the Nabardi
Mines (Sudan), from the Wliite Nile, and from a number of

places in Egypt.
Remarks.—A large male specimen (in spirit) collected by

Capt. Flower at Wady Haifa differs from all others of this

species, which I have seen, in haviiiCT the spinal armature of

the tarsi of both the legs of the third pair
|
2 + 2 + 2

|
2

|

instead of
|
1 + 2 + 2

|
2

|
. The armature of the legs of the

second pair is, as usual,
|
l + 2i-2 |

2
|

. In all other details

both of colour and structure this specimen agrees with some
quite typical specimens of G. arahs from the same locality.

The young example from Shendy, Sudan, wliich was deter-

mined by Dr. TuUgren * as G. araneoides, Pallas, is, perhaps,

only an aberration of G. arabs, similar to tliis one from

Wady Haifa.

Othoes, gen. nov.

Patella and tibia of maxillipalp (of female) without either

spines or bri.-tles. Legs long and slender ; the tarsus of the

first leg apparently without claws and furnished at the end

with a dense scopula of fine hairs, which are foiked at their

extremities. Tarsi of second and third legs with the spinal

Fig. 1. Fi-. 2.

Fig. 1.

—

Gnleodes arabs, C. L. Koch, side view of claws of fourth leg.

Fig. 2.— OthoesJloioeri, gen. et sp. n. „ „ „

armature
|
1 + 1 + 2 + 2

| 2(1) |
; as will be seen from this

formula, an additional unpaired spine is present on the

proximal segment, the spines on the anterior side of this

segment being four in number (two of which are unpaired),

* In Jagerskiold's ' Results of the Swedish Zoological Expedition to

Egypt, 1901,' Uppsala, pt. 3, no. 21 a, p. 1 (1000).
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and those on tlie posterior side only two in number. Claws

of the second^ third, and fourth pairs of legs much longer than

in Galeodes, those of the legs of the fourth pair being tlie

longest (fig. 1 and fig. 2).

Othoes floiceri, sp. n.

Immovable finger of the chelicera with the second and
fifth teeth (counting from the distal end) the largest ; the

posterior of the two teeth which are present between these

major teeth is exceedingly minute; first tooth of the row of

large size and separated from the second by a fairly large

gap. Between the two large teeth of the movable finger,

also, two minor teeth are present, and the post'crior of them
is very minute (fig. 3). Maxillipalp very long and slender,

Othoesjloioeri, gen. et sp. n., chelicera from the inner side.

and its femur is furnished below, on the inner side, with a

row of about five or six fairly strong spines and also with
weaker spines

;
patella and tibia without either thorns or

bristles, the latter narrowed distally ; tarsus freely movable
and more slender and not so abruptly narrowed as is the case

in tiie species of Galeodes—moreover, it is furnished with a

scopula composed of forked hairs, similar to those at the end
of the tarsus of the first leg. Handles of the maleoli about
equal in length to or a little less than the greatest length of

the blades. Metatarsus of fourth leg with the spinal arma-
ture (1 + 1) +1 + 2 + 2, but the proximal unpaired spines

(enclosed in brackets in the formula) are much weaker than
the others. The spinal armature of the tarsus of the fourth

leg is
I

2 + 2 + 2
i

2
I I

.

Colour.—Body, chelicera3, and legs pale yellow ; a fine

blackish line is present, however, along the anterior margin
of the head-plate, and the ocular tubercle is also black, but it

has an ill-defined longitudinal yellowish streak in the middle.

Patella and tibia of maxillipalp black and the tarsus

sliglitly darkened ; the basal segments of this appendage are

pale yellow.
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Measurements in mm.—Length of body 2 2
'5; greatest

breadtfi of anterior margin of liead-plate 5 75 ; length of

clielicera 9, of palp (excluding tiie coxa) 29" 75, of patella

of palp 11, of tibia of palp 6'75, of tarsus of palp 2, of fourth

leg 44-5.

Log. Wady Haifa; a single female specimen, collected by
Capt. S. S. Flower.

Dcpsia sp.

Log. Khartoum and the Blue Nile; owing to the absence

of the male, I have not ventured to determine this species.

BIBLIOGRAPHICAL NOTICE.

Catalogue of the Lepidoptera Phalceace in the British Museum.

Vol. X. Noctuidoe. By Sir George F. Hampson, Bart. London :

Printed by Order of the Trustees, 1910. Price 20*. 8vo.

Pp. xix, 829.

It will hardly be disputed that Sir George F. Hampson is one of

the most energetic and hard-working of living Entomologists,

when we consider that this huge volume, the thickest of the whole

series, was published at the end of the same year, the beginning

of which saw the appearance of vol. ix. of the series, though that

volume was smaller and contained only 552 pages. The fascicule

of coloured plates belonging to vol. x., however, is not yet ready,

but will appear shortly. The jiresent volume is devoted to the

subfamily Erastriance, and includes 1222 species belonging to

136 genera, illustrated by 214 figures in the text, showing wings,

neuration, head, &c.

We believe that another volume will probably complete the

Noctuidse, of which the author has already described 6197 in vols.

iv.-x. of his work.

The Erastriance, as the term is used by the author, include all

the British moths classed under the section Minores by Guene'e,

except Acontia luctuosa and Erastria venustula ; the latter, how-

ever, is described by Hampson in his vol. viii. p. 493, n. 4201,

as Monodes vemistula in the subfamily Acronyctinoi.

The British species described and sometimes figured in vol. x.,

under Erastriance., are Eahhmma ostrlna, Hiibn, (p. 118),

E. parva, Hiibn. (p. 136), Lithacodia fasciana, L. (= fuscula,

Schiff. (p. 539), Eustrotia uncula, Clerck (p. 578, fig.), Eustrotia

olivana, Schiff. (= bankiana, Fabr.) (p. 580), Erastria trabecdis,

Scop. {= sulphuralis, L.) (p. 660, fig.), and Tarache lucida, Hufn.

^— Solaris, Schiff.). Except Lithacodia fuscula, all these species are

local in Britain (though one or twc are common in tht-ir special
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localities) and some are very rare, though the small species of

E tblemma may be liable to be overlooked, from their inconspicuous

appearance ; they frequent waste ground.

The Erasti'iuiKe, as recognized by Sir George Hampson, are

characterized as follows :
—" Vein 5 of the hind wing is typically

nearly iully developed and usually arises from well above the

lower angle of the cell, although it is rarely obsolescent and then

springs from the middle of the discocellulars ; the eyes are not

hairy ; the tibise are not spined ; and the larvae have the first

pair or first two pairs of prologs aborted.

" The subfamily is to a large extent confined to the tropical and
warmer temperate regions, especially the more arid districts,

and it has few species in the colder zones, and none in the Arctic

and Alpine zones."

We may add that the species are usually of small or moderate

size and of varied patterns, and often attractively coloured, the so-

called " Noctaa-^a.\tern " being rarely distinctly indicated.

PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

January 11th, 1911.—Prof. W. W. Watts, Sc.D., M.Sc, F.R.S.,

President, in the Chair.

The foUowiug communication was read :—
'The Zonal Classification of the Salopian Rocks of Cautley

and Raveustonedale.' By Miss G. R. Watney and Miss E. G.
Welch.

The district described lies north-east of Sedbergh and west of

the Dent Fault. An account of the literature treating of previous
work is given, and the succession of the zones is described. They
are as follows :

—

Lower
Ludlow.

Wenlock.

D 3. Zone of Monogrwpius leintwardinensis.

D 2. „ Manograpius nilssoni.

D 1. „ Phacops obtusicaudatus.

C 4. „ Cyrtograptus lundgreni.

C 3. „ Cyrtograptus rigidus.

C 2. „ Munograptus riccartonensis.

1. ,, Cyrtograptiis imtrchiscmi.

Below are Valentian rocks (A & B divisions of the Stockdale
Shales).

The Wenlock Beds are most fully developed in some streams
entering the River Rawthey from the south. The detailed succession

of these is given, and confirmatory sections are described in other
parts of the district.
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The Ludlow Beds are found mainly in the northern part of the

area, where the geology is simpler.

A comparison is instituted between these beds and those described

in the Welsh Borderland by Miss Elles & Miss Wood (Mrs.

Shakespear), and those of Wenlock age in Southern Sweden described

by Tullborg.

Cautlet,
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LiTHANTHIDIUM, geu. IIOV.

Related apparently to Anthidium ; robust, thorax above
very finely and densely punctured, sides of thorax with large
coarse punctures (this sculpture practically as in Dianthi-
dium saiji) ; hind tibiae densely hairy. Abdomen probably
with a ventral scopa, but it is not clearly preserved ; stigma
large ; marginal cell narrowly rounded at tip, the apex a little

below costa ; two submarginal cells, the second receiving both
recurrent nervures, the first some distance from base, the
second a little before apex ; outer side of second s.ra. with a
single gentle curve ; basal nervure strongly arched at lower
(basad) end, where it meets the transverso-raedial, the latter

being slightly arched outwards and not noticeably oblique.
The arching of the base of the basal nervure is also observed
iu the living (Asiatic) Protanthidium steloides, which differs,

however, in the shape of the second s.m., and iu having the
second r. u. going beyond apex of second s.m. There is

some resemblance to the fossil Pelandretia redncta, but in
Pelaiidrena the second s.m. is contracted apically and the
t.-m. is oblique.

Lithanthidium pertriste, sp. n.

Black, very robust. Head and thorax about 4 mm. lono-,

abdomen about 4^, doubtless 5 when extended ; anterior

Ann, i& Mag. N. Hist. Ser. 8. Vol. vii. 15
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wings 5 ram. long, strongly dusky throughout, stigma and
nervures dark reddish brown. Wing-nieasuremeuts as

follows ill iJb : depth of stigma 255 ; length of marginal cell

1632; depth of marginal cell 425 ; upper end of second t.-c.

to end of marginal cell 935 ; second s.m. on marginal 476

;

length of outer side of second s.m. 510; first discoidal on

second s.m. 153; greatest length (diagonally) of first dis-

coidal 1445 ; third discoidal on second s.m. 595 ; end of

second r. n. to end of second s.m. 51 ; basal nervure on
first s.m. 272; b. n. on first discoidal (not allowing for

curve) 578 ; length of t.-m. 408.

Hab. Fossil in the Miocene shales of Florissant, Colorado,

at Station 14 [W. P. Cockerell).

Basypoda comberi, sp. n.

$.—Like D. Jo/Mm^^es (Panz.), perhaps averaging rather

smaller, with the hair of head and thorax above entirely

fulvo-ochraceous, without black or fuscous. Wings duskier,

especially the broad apical margin ; knees, tibiae, and tarsi

ferruginous, outer side of anterior tibias dusky ; thick fringe

of fifth abdominal segment, and hair of apical segment,

warm ochraceous, not at all sooty or black; scattered hair

between the abdominal bands partly black and partly

ochraceous.

(^
.—Pubescence pale yellowish, almost grey, white be-

neath ; abdomen slender, about 2 mm. broad; flagellum

dusky ferruginous beneath; legs coloured as in female; no

dark hair on vertex; abdomen without black hair; sixth

ventral segment broadly eraarginate in middle, and with the

lateral margins raised and thickened.

Hab. Karachi, India, 2 ? , 1 c? (E. Comber). British

Museum. The females are labelled April 1909. The genus

is new to India.

In Friese's table of Palaearctic species the Indian species

falls between D. plumipes and D. panzeri, having rather the

coloration of the latter, while the abdomen is formed as in

plumipes, only rather more slender in the female, con-

siderably more in the male. In the female the third

antennal joint (ahout 425 p,) is equal to the next two com-
bined. It is evident that D. plumipes, var. favescens, Friese,

from Egypt, is very like our insect, being substantially a

2)lwnipes coloured like panzeri; but, so far as Friese's account

shows, the legs of fiavescens are as in plumipes, and the

colour-peculiarities seem to be confined to the abdomen.

D. yrohmumii, Spinola, from Sicily, has the legs coloured

as in D. comberi, but it is a large form like D. visnaga.
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Eicaspis {Parevaspis) carhonaria (Smith).

Salsette, N.W. India {E. Comber). British Museum,

Euaspis (Parevaspis) basalts (Hits.).

Both sexes from Takao, Formosa, Aug. 20, 1907 (Saute)').

Berliu Museum. These agree with the southern material of

E. basalts, rather than with the Japanese, but I have not

been able to recognize more than one species (cf. Ann. & Mag.
Nat. Hist., Sept. 190^, p. 207).

Systropha tropicalis, sp. n.

S .—Length about 9 mm.
Black, closely resembling S. curvicornis (Scopoli), with

the same peculiar antennae, except that the apical joints are

considerably shorter, but differing conspicuously as follows :

Wings darker and browner ; stigma and nervures very dark

brown; first s.m. much shorter ; sides of vertex very smooth
and sliiniug ; area of metathorax a broad sharply-margined

smooth and shining transverse channel. Abdomen narrower,

much more delicately sculptured, finely pruinose-pubescent

(not coarsely hairy) above, at sides with rather abundant

long pale hair ; apex rounded, rather narrow ; second

ventral segment with a pair of low transversely elongated

shining tubercles, third with a pair of broad conical

tubercles.

? .—Length about 8 mm.
Like S. curvicurnis, with the same thickened flagellum,

but wings as described for male ; mesothorax and scutellum

more shining ; area of metathorax granular, but sharply

margined. Abdomen more finely sculptured ; segments 3 to

5 with short black hair.

Hab. Ceylon, 1910 (E. Comber). British Museum.
The type is a male from Kandy, collected in February

;

another male is labelled " Kandy," March. Females are from

Kandy (February) and Matale (March). Nurse records

S. planidens, Giraud, from Quetta, but the occurrence of

this Palsearctic genus in Ceylon is very remarkable.

Melecta formosana, sp. n.

? .—Length about 14 mm.
Black, the abdomen stained with reddish, the hind margin

of second segment broadly clear ferruginous ; head and

thorax with abundant long pale ochreous hair, but very long

dark brown hairs on vertex and at extreme sides of face,

15*
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and thorax with a broad band of dark chooolate-brown hair

between the wings, also a little brown hair just below the

bases of the wings, and a large tuft of the same at the base

of each of the very long, curved, acute scutellar spines
;

legs very dark reddish or reddish black, with ochreous

pubescence and ferruginous spurs ; hind l)asitarsus straight

;

tegulse margined with ferruginous. Wings very brown,
though translucent; abdomen broad-conical, without spots,

but covered with very fine appressed fox-red pubescence.

Mandibles dark red except at base and apex ; labrum broadly

emarginate at apex ; clypeus minutely granular, the linear

margin shiuing ; flagellum dark reddish ; fourth antennal

joint much longer than fifth, but not nearly twice as long

;

mesothorax shining, with strong separate punctures ; apical

plate of abdomen extremely narrow. Close to M. liima-

layana, Bingham, but differing in details of sculpture and
pubescence.

Hab. Koserapo, Formosa, 1908 [Sauter). Berlin Museum.
This is an example of a Formosan species resembling a

Himalayan one. The genus is new to Formosa.

Sphecodes formosanus, sp. n.

? .—Length 10-10^ mm.
Black, the abdomen chestnut-red, with the last two segments

and the apical middle of the fourth more or less black ; face

broad, yet not so broad as in S. fuscipennis ; eyes prominent

;

mandibles long, curved, dark reddish in the middle, with a

strong inner tooth far from the apex; hair of head and.

thorax dull white, rather dense on face, especially at sides,

very dense along border of prothorax and tubercles. Clypeus
short, transverse, shining, with large dense punctures and

no median groove ; antennae black, flagellum faintly brown-
ish ; third and fourth antennal joints very short, much
broader than long, fourth a little the longer, both together

longer than fifth; front and vertex very strongly and densely

punctured ; mesothorax shining, the rather dense punctures

very large and strong (not so dense as in S.japonicus, Ckll.)
;

scutellum like hind part of mesothorax ; pleura very coarsely

rugoso-punctate ; metathorax broadly truncate, the basal

area shining, with very strong ridges, which are crossed by

a transverse ridge, its apical part with large irregular pits

;

tegulse black at base, dilute brown beyond, the margin
partly whitish. Wings dark fuscous, hyaline basally ; legs

normal, claw-joints red at end. Abdomen shining, rather

closely punctured, the punctures strong, though much
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smaller than those of thorax (they are about as in S.fusci-

pennia) ; first two segments gibbous subapically (especially

at sides) and depressed apically ; apical segments with some
fuscous hair.

Hab. Formosa {Sauter). Berlin Museum.
This type is labelled simply " Formosa " ; others are from

Taihanroku, June 4 and 11, 1908. Near to the Indian
S.fuscipennis, Smith, but that has only the first abdominal
segment constricted apically. Alsorather like the European
S. fuscipennis, Rossi. The well-punctured abdomen readily

separates it from the Japanese S. japonicus, Ckll. The
genus is new to Formosa.

Andrena formosana, sp. n.

? .—Length 12-13 mm.
Black, the small joints of tarsi reddish brown ; hair of

liead and thorax above ferruginous, not dense—on vertex it

is dark fuscous, on under side of head and thorax it is dull

white. Head very broad, facial quadrangle much broader
than long ; clypeus large, smooth and shining, with scattered

distinct punctures, and a faint median raised line on its

low er third ; malar space linear
;
process of labrum broadly

truncate, the truncation shallowly emarginate; cheeks
broadly rounded, ordinary ; face on each side of clypeus
rugosely punctured ; facial foveas reddish, broad, occupying
at least half distance between eye and antennie, not separated

from orbit, ending below slightly below level of upper
margin of clypeus ; antennae dark, third joint longer than
the next two combined ; mesothorax and scutellum shining,

strongly punctured, the punctures sparse ou mesothorax
posteriorly and disc of scutellum ; metathorax rugose, basal

area triangular, rather poorly defined, irregularly wrinkled
and rugose, without any distinct longitudinal ridges, the

apical part transversely striate ; tegulae ferruginous, darker
basally. Wings strongly dusky ; stigma moderate, dark
rufo-piceous, nervures rufo-fuscous ; second s.m. receiving

first r. n. at (sometimes before) middle; third s.m, twice as

broad as second, narrowed one-half above ; legs normal,
inner side of anterior and middle tarsi with reddish hair,

but of hind tarsi with purplish sooty ; hair of hind tibiae

fuscous posteriorly ; scopa of hind femora and trochanteric

floccus white. Abdomen shining, strongly, moderately
closely punctured, more sparsely on first segment ; second
segment very feebly depressed, less than one-half ; the very
scanty hair beyond first segment dark fuscous, as also the
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apical fimbria, but bind margins of segments 2 to 4 witb

very narrow wbite bair-bands, "wbich iu most of tbe speci-

mens are partly or wbolly lost.

(J.—Lengtb about 9 mm.
Clypeus (except two black spots) and large triangular

lateral marks (nearly filling space between clypeus and eye,

but hardly going above level of top of clypeus) very light

yellow ; hair of head and thorax above pale reddish. Abdo-
men with sparse small punctures, and the hind margins of

the segments reddish ; third antennal joint shorter than the

next two combined ; abdomen without hair-bands.

Hab. Formosa {Sauter), 6 $ , 3 cJ, in Berlin Museum.
The genus is new to Formosa. In its broad head this

resembles A. vitiosa, Smith, from China, but it differs iu

many other respects. There is also evident affinity with the

European A. labialis, Kirby. I possess only the male of

labialis, which is considerably larger than that oi formosana,

with the lateral face-marks longer and the abdomen duller

and much more hairy. The type of A. formosana is a

female.

Nomada secessa, sp. u.

$ .—Length about 11 mm.
Ferruginous, marked with black and yellow ; no yellow

on thorax or legs ; on face a little at lower corners, but no
other yellow on head; pubescence scanty, short and fox- red

on vertex, mesothorax, and scutellum, white on cheeks,

pleura, and metathorax ; clypeus with scattered fuscous hairs,

especially toward sides ; head broad, facial quadrangle about

square ; mandibles simple ; labrum with a minute tooth or

tubercle ; area of ocelli, middle of face irregularly (enclosing

a dull reddish supraclypeal patch), and hind part of cheeks

black ; antennte stout, ordinary, ferruginous, the fiagellum

with a dusky shade ; third antennal joint conspicuously

shorter tl an fourth; mesothorax as densely punctured as

possible, dull reddish, with a broad black median band and
evanescent lateral ones ; scutellum rather prominent, but

little bilobed ; metathorax with a dusky median band
; pleura

red ; tegulse shining red, punctured. Wings dark on apical

margin ; b. n. going some distance basad of t.-m. ; second

s.m. nearly as broad above as third, receiving first r. n. at or

slightly before middle ; legs shining red, femora clouded

with black at base. Abdomen red, very finely punctured

;

first segment rather narrow, its basal half black, its apical

red, without yellow ; second rather narrowly black at base

and apex, with a large lemon-yellow spot on each side, the
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distance between the spots over twice the diameter of either;

third dark at extreme base and apex, with four small spots of

yellow, the inner ones mere dots ; fourth broadly black at

base, with an obscure yellow dot on each side, and a broad
transverse median yellow band, truncate on each side aud
constricted in the middle ; fifth with a broad yellow band
across middle

;
pygidial plate very large, covered with

shining yellowish- silvery hair; third and fourth ventral seg-

ments with large yellow marks, fifth with a bifid mark in

middle and an elongate one on each side.

Hub. Formosa {Saut'er), ] ? . Berlin Museum. Genus
new to Formosa.

In Nurse^s key to the Indian species, Nomada secessa runs

to N. beata, Nurse, to which it seems to be related, differing

in the sculpture of the metathorax (the area in secessa

granular, plicate basally, without a median impressed line)

and the details of the ornamentation. In Schmiedeknecht^s
table of European species it runs with little difficulty to

N. rujicornis, L., to which it is evidently related, although

certainly distinct.

Allodape marginata, Smith.

So far as I can at present ^eiermme, A. marginata, Smith,

A. plnlippinemis (Ashmead), and A. cupulifera, Vachal, con-

stitute a single widely distributed species. I have before

me, from the Berlin Museum, one male and twenty-five

females collected by Sauter in Formosa, mostly at Takao,

Aug. 18 to Dec. 2, 1907. One female is from Taihanroku,

June 11, 1908. The male only differs from cupulifera in the

absence of a yellow line on the scape. The linear lateral

face-marks are mentioned by Vachal, but overlooked by
Bingham. The first abdominal segment in some specimens

collapses on drying, giving rise to the '' cupulifera

"

character.

A. picitarsis, Cameron, from the Laccadive Islands, is a

close relativ^e, but the light colour of the female clypeus is

not at all broadened below, and there are other differences.

My specimen oi picitarsis (one of the original lot) has the

first abdominal segment cupuliferous through collapsing.

Exoneura Ubanensis, Friese,

I am greatly indebted to the Rev. F. D. Morice for one of

the original examples of this Syrian species. It is a female

;

the male is unknown. Mr. Morice writes me that it was
found high up on Lebanon, in a climate much like that of
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Switzerland or the Tyrol, among cherry-trees, vines, and fig^

trees. The occurrence is very remarkable, since the other

species of Exoneiira are Ansti-alian.

Compared with the Australian E. bicolor, the Syrian insect

differs not only in colour, but very conspicuously in the

elongated face, with projecting elypeus and large malar space ;

also in the shape of the abdomen and the venation. Com-
pared with E. bicolor, E. libanensis has the stigma smaller,

the marginal cell narrower, the second s.m. smaller, and the

lower section of b. n. much more oblique.

In general^ E, libanensis is very like the Australian Allo-

dape simillhna, Smith, or the African A. nigricollis, Vachal

;

but both of these have the lower section of b. n. much more
nearly vertical. E. libanensis has a shallow basin-like

depression at the base of the metathorax, and the same is

well indicated in AUodape simillima. There is no doubt that

E. libanensis is an offshoot from AUodape, but it probably

arose by a parallel variation, quite independently of the

Australian forms. The South-African AUodape rnfogastra,

Lep. (the type of the genus), has the lower section of b. n.

oblique as in Exoneura libanensis. This is not the case,

however, in A. variegata, Smith, another species with red

abdomen.
In view of the differences noted, Exoneura libanensis may

be taken as the type of a subgenus (? genus) Exoxeuridia.

Lithurgus collaris. Smith.

This Japanese species was described from the male. A
female from Formosa, 14^ mm. long, agrees with Smith's

description, except for. the usual sexual characters, including

the roughened mesothorax. The elypeus is longitudinally

keeled, and the hair along its lower margin, as well as that

on lower part of cheeks and front of anterior coxie, is ferru-

ginous. The Polynesian L. albofirnbriatus, Sichel, has a tuft

of black hair just behind the wings, but is otherwise practi-

cally the same. The Formosan L. coUaris was taken by
Sauter at Pilam, 1908, and is in the Berlin Museum.

Andrena albiJiirta (Ashmead).

Mr. S. A. Rohwer took both sexes in numbers at flowers

of &alix brachycarpa, at Florissant, Colorado, June 1 and 2,

1907. The male has no tooth on the mandibles below and

is not the same as A.perarmata, Ckll., which Viereck ia 1904
considered synonymous. True male A. perarmata, with

has been taken by Mrs. Bennett at
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Boulder, Colorado, April 10^ at flowers of Negundo. The
male of A. cockerelU, Graeniclier, has the hair ou lower half

of sides of metathorax white, and hair all white on middle and
hind femora, but otherwise it is like A. albihirta. Male
albihlrta has the hair on sides of metathorax all black and a

good deal of long black hair ou all the femora.

Prosopis mediolucens, sp. n.

(^ .—Length 6 mm. or slightly more.
Black, with yellow markings (turned red by cyanide in

the type). Head ordinary, rather broad; front extremely

densely and minutely punctured, sides of vertex irregularly

and more sparsely, showing the shining surface ; clypeus

with large close punctures; face below autennse yellow;

supraclypeal mark ending obtusely between antennae ; lateral

marks ending at about level of middle of scape, where they
are obliquely truncate, somewhat notched; scape only mode-
rately thick, wuth a broad yellow stripe in front ; flagellum

dark ferruginous above, pale ferruginous beneath ; thorax
with short white hair, as usual ; mesothorax finely and closely

punctured, but shining, scutellum more coarsely and irregu-

larly punctured ; metathorax convex, finely rugulose, but
basal area large, semicircular, smooth and shining, with
strong transverse ridges laterally

;
pleura coarsely and

densely pu.nctured ; upper border of prothorax interrupted

in middle, and tubercles yellow ; tegulae light testaceous.

"Wings clear, stigma ferruginous ; first r. n. joining extreme
apical corner of first s.m. ; second s.m. much longer than
high. Legs shining, with the knees, apical third of anterior

femora beneath, anterior tibioe except a patch behind, middle
and hind tibiae except a broad subapical annulus, and the

basitarsi yellow ; small joints of tarsi ferruginous. Abdo-
men shining, finely punctured, the first segment sparsely

and feebly ; hind margins of first three segments at sides

thinly hairy ; apex with a brush of Avhite hair.

Hab. Takao, Formosa, Nov. 21, 1907 {Sauter). Berlin
Museum.
Genus new to Formosa. An ordinary-looking little species

of Palsearctic facies, with face-marks nearly as in the American
P. citrinifrons, Ckll., but recognizable by the character of

the metathorax. With a compound microscope it is seen

that the apical half of the metathoracic enclosure has three

complete transverse ridges, which are quite straight, while
the basal half has four somewhat oblique ridges on each side,

these being evanescent and more or less coalescent in the
middle. So far as I know, this sculpturing is unique.
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Epeolus peregrhius, sp. n.

^ .
— Length about 7 mm.; expanse about 14.

Black, including legs and antennse, except that the scape

has a red spot at extreme base
;
pubescent markings white

;

apical half of mandibles dark reddish ; labrum coarsely

rugoso-punctate, with a pair of little tubercles on the lower

part ; eyes pale grey, orbits strongly converging below ; face,

except lower margin of clypeus, densely covered with white

liair ; third autennal joint much longer than fourth, but not

as long as fourth and tiftli together ; sides of vertex shining,

with very large punctures ; occipital margin sharp ; cheeks

covered with white hair; white hair on upper border of

prothorax interrupted in middle, the interval finely punc-

tured ; mesothorax and scutellum shining, with large irre-

gular punctures ; mesothorax with a pair of short, broad,

greyish-white hair-bands anteriorly, one half as long on each

margin in front of tegulse, and a spot at each posterior

corner; scutellum projecting but obtuse, with a strong

median depression ; axillar teeth thick, well-developed
;

mesopleura and mesosternum densely covered with white

hair, but a dusky band extends obliquely upwards and
forwards from middle coxse halfway across pleura, and
ventrally there is a small black spot on each side ; tegulse

black, punctured, the margin slightly reddish. Wings
strongly smoky, stigma and nervures very dark rufo-piceous

;

marginal cell very obtuse at end, not appendiculate ; second

s.m. narrowed almost to a point above, very broad below,

receiving first r. n. far beyond the middle. Tibiae and tarsi

with white hair on outer side, tarsi with ferruginous on
inner ; spurs dark. First abdominal segment broadly

covered with white hair at sides, the inner excavation broad

and rounded, ending posteriorly in a point, where the apical

band ends obliquely, being as widely interrupted on the

margin as the breadth of the median black area; second

segment with a very broad band on each side, having a large

anterior lobe laterally, the band squarely interrupted, the

interval about equal to either lateral section ; remaining

segments with large subdorsal spots, the third also with

lateral spots ; first ventral segment with sharp ridges forming

a sort of very broad Y ; fourth with a fringe of black curled

hairs ('' Wimperhaare" of Friese).

Hab. Nasik, N.W. India, Sept. 28, 1908 [N. B. K.).

British Museum.
Nurse records E. pidus (Nyl.) from Quetta; otherwise

the genus is new to India.



Becords of Bees. 2')5

The present species belongs to Fricse's group 1 (dark

forms), and by the character of the hibrum is allied to

E. tristis, Smith, ditteiing by the smaller size and the

markings of the abdomen.

Nomioides karachensis, sp. n.

? .—Length about 7 mm.
Head and thorax brassy green, with quite abundant wliite

hair, especially long, forming a sort of radiating tuft, on
postscutellura ; head shaped like male N. variegata (as

figured by Handlirsch), with the red eyes deeply emargi-
nate ; front granular and punctured, vertex more shining

;

clypeus small, shining, sparsely punctured, pale yellow

;

lateral face-marks very small, oblong, situated between
clypeus and base of mandibles ; mandibles simple, pale

yellow, with the apex ferruginous ; scape slender, pale

yellow, black behind except at base ; flagellum ferruginous,

infuscated above ; mesothorax and scutellum brilliantly

shining ; tubercles, extending to line on prothorax, pale

yellow, and a pale spot in middle of rather projecting post-

scutellum ; sides of prothorax beneath dark ])urplish ; aiea

of metathorax granular, plicatulate basally, and with a tuft

of very white hair on each side ; tegulse hyaline, with a

yellowish spot. Wings milky hyaline, nervures and the

large stigma very pale yellowish ; marginal cell rather broadly
obliquely truncate at apex

; second and third submai-ginals

greatly narrowed above ; first r. n. meeting second t.-c. ; b. n.

very strongly bent. Legs black basally; the ends of the

femora more or less broadly, the tibiae and the tarsi pale

yellow, the hind tibiae with a large dusky patch in front.

Abdomen light yellow, broad, dull, only the hind margins of

the segments shining ; first segment with a dark greenish
patch on each side basally and a narrow, black, transverse,

subapical band, not nearly reaching the lateral mai'gins;

segments 2 to 4 with dusky lateral basal marks, those on 2
largest and darkest; sides of apical region with long white
hair ; apical half of venter very strongly stained with dark
brown.

Hab. Karachi, N.W. India, July 1909 (E. Comber).
British Museum.

Very distinct by its large size and pallid abdomen, Avherein

it closely resembles the American Perdita pallidior, Ckll., and
its allies. The face-markings are nearly as in the much
smaller Nomioides parvula (Fabr.).
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Numioides comberi, sp. n.

(^ .—Length 6 ram. or slightly more.

Head and thorax bluish green^ truncation of metathorax
yellower ; abundant white hair as in N. karachensis, with
the same tuft on postscutellum ; clypeus, labrum, small round
mark between clypeus and base of mandibles, and mandibles
except ferruginous apex all white ; eyes very deeply emar-
ginate ; shape of head about as in male N. fallax (as figured

by Handlirsch), but emargination of eyes much stronger
;

face and cheeks with much white hair ; front dullish,

granular_, vertex shiuing; scape short, cream-colour, black

behind; flagellum long, rather thickened apically, black

above, beneath pale brown, reddish at base, joints 9 to 12
whitish, last joint black beneath, strongly contrasting ; upper
border of prothorax and tubercles white ; no light marks on
scutellum or postscutellum ; mesothorax and scutellum

shining ; area of metathorax very finely transversely striate,

the striation passing into a cancellate pattern in the middle

;

tegulse hyaline, with an angular white patch. Wings per-

fectly clear, strongly iridescent ; stigma and nervures very

pale yellow; second r, n. bowed outwards ; first r. n. meeting
second t.-c. or entei'ing base of third s.m. Legs marked as

in N. karachensis , but the hind tibise and all the tarsi are

white, though the anterior and middle tibise are light canary-

yellow. Abdomen rather narrow, shining, black above and
below, with pale yellow bands on segments 2 to 5, the first

two slightly interrupted, or the first entire, the last two
broadly interrupted ; venter without bands.

Hab. Karachi, N.W. India, three males {E. Comber).

British Museum. . One is dated September 1909.

This is too different from A"^. karachensis to be its male.

There is some resemblance to N. variegata (Oliv.), but the

large size and peculiar coloration of the antennse readily

distinguish it.

In his last publication (Trans. Ent. Soc. London, Sept.

1908) Edward Saunders remowiid. Nomioides from the vicinity

of Halictus and placed it between Cilissa and Panurgus. It

certainly appears to have Panurgine affinities, as shown by
the truncate marginal cell, the slender tongue, and the

general appearance. The species look exactly like species

of the American Panurgid genus Perdita, and it is difficult

to believe that Perdita did not arise either from Numioides or

some close relative now extinct. There are, however, great

differences in the mouth-parts as well as the venation; thus
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in Ferdita the maxillary blade far exceeds the palpus, ^vhile

the reverse is true iu Nomioides. If Perdita is related to

Nomioides, as suggested, we have a remarkable illustratiou

of the persistence of colour-patterns in the face of great

structural changes ; and as the different colour-types of

Nomioides can liardly have given rise separately to similar

types of Perdita, we have also an illustration of kaleidoscopic

variation^ the characters combining in various ways and
sorting out again, no doubt according to Mendelian principles.

A strong argument against the suggested relationship may
be based on the facial foveic of Perdita—certainly an
Audrenoid character.

XXVII.

—

Notes on the Cocoons and Descriptions of Four new

ISpecies of the Genus Trichostibas. By EilBKlK Stkand,
of the B,oyal Berlin Zoological Museum.

In his interesting paper on the geims Trichostibas (Proc,

U.S. Nat. Mus. vol. xxxviii. no. 1765, October 15, 1910)

Mr. August Busck describes, besides new species, also the

cocoons, referring to the previous accounts of these. I

should, however, like to point out that more and older

accounts of these cocoons exist in the literature, viz., in

Bates, ' Naturalist on the Amazons,' and in Bianchaitl,

' Metamorpiioses, Moeurs et Instinctes des Insectes/ 2*^ edit.

1877. Bates figures and describes {I. c. p. 379 of the

German edition : Leipzig, Dyk'sche Buchhandlung, 186(5)

the cocoon and gives also a most interesting account of the

manner in which the larva manages to construct the net-

work of the cocoon. Bates gives his insect no name, but

regards it as belonging to the Lithosiidw, which is easily

explained through the great similitude of the moths of the

genus Trichostibas \o the Lithosiidse ; owing to this simili-

tude, Walsingham points out (Proc. Zool. Soc. London, 181*7,

p. 115) that if Walker described the specimens of Tricho-

stibas fumosa Z., which probably are in the British Museum,
" he \\ ould be most likely to locate the species in the Litho-

siadjfi." Blanchard gives [1. c. p. 298) a figure of the cocoon,

which he ascribes to an " Alucita du Bresil."

In the Royal Berlin Zoological Museum are several cocoons

of this kind, most of them belonging to the former Staudinger

Collection, now in the possession of the Museum. A few

remarks on these may not be without interest, as they differ
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not only in the colour, as pointed out by previous authors,

but also in the shafjo, tiie network, &c.

In the ancient collection of the Museum is one cocoon from

Caracas [Gollmer leg.) and one from Cuba {Gundlach leg.),

both, I am sorry to say, witliout the insects. The former is

15 mm. long and 8 mm. broad^ the supporting thread is only

7 mm. long, but has probably been torn off; the colour black.

The latter cocoon is 12 x 6 mm., the thread ca. 50 mm., the

colour white. In the Staudiuger Collection are three bright

salmon-red or orange-coloured cocoons from the Upper
Amazons—Fonteboa, S. Paulo, and Pebas, the first two with

the insects bred from them (Trickosiibas fonteboce sp. n., and
sancti-paulensis sp. n.)—and a white one from Merida. The
latter diflFers from the one from Cuba inasmuch as the

network is more fine-meshed ; the supporting thread is only

4 mm. long and at the end strongly enlarged in the form of

a plate, which is 2"5 mm. wide; I am not sure, however, if

this thread is entire. The species described below as Tricho-

stihas merida sp. n. belongs probably to this cocoon. The
sup])0rting thread of the orange-coloured cocoons bears fine,

perpendicularly offstanding fibrils, which are hardly to be

seen with the naked eye, and are as long as the diameter of

the thread. Owing to these fibrils tlie thread has a rough

appearance and easily clings to other objects. The thread of

the cocoon from Pebas bears, moreover, long, fine, woolly-

looking fibres, which are mostly parallelly directed. The
white cocoon from Merida and the black one from Caracas

have no such perpendicular fibrils at all; the orange ones, on

the contrary, bear such ones also on the heavier parallel

threads of the network, but none on the thinner cross-threads
;

woolly-looking fibres are never to be seen on the cocoons

themselves. The supporting thread is never fastened on the

inner side of the wall of the cocoon, but often distinctly on

the outer side. The cocoon from S. Paulo is especially

interesting, owing to the fact that the meshes are filled up
with a tissue of fine fibres, so that now but little of the

original network is to be seen ; this cocoon is also more
cylindriform than the others, 25 by 11 mm., the thread ca.

160 mm. long, while the thread of the cocoon from Fonteboa

is only 65 mm. The meshes form mostly an elongate

parallelogram, but those of the black cocoon from Caracas

are pentagonal or hexagonal ; it measures 15 by 9 mm.
The opening at the upper end of the cocoon is apparently

made, or at least widened, when the moth issues ; the net-

work around the opening is often denser than in the middle

of the cccoon. Blanchard says {I. c.) that the cocoons may
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be ''d'uiie jolie couleur violelte ^'
; it appears from his figure

that he has seen the perpendicular fibrils.

1 now give descriptions of three of the motlis belonging

(or, in one case, probably belonging) to the said cocoons and

of one more, to which no biological information at all is

appended.

1. Trichostibas merida Strand sp.

2 ? ? and 2^6 f'om Merida {Rahnel leg.)

.

Related to 'Tr. famosa 7i., but the male has no " aus

ockergelben, kurzen, gedriingten Haarschuppen gebildeten

Fleck " on the underside of the primaries, the markings

differ (also from those of the likewise nearly related Tr. imi-

tans, F. et Ugh.), &c.

? . Labial palpi, face, head, and antennjB black with in-

distinct violet sheen ; abdomen brownish black, with at least

at the end of the upperside a little violet sheen. Thorax
with patagia greyish black. Primaries dark brown, wilh

cupreous-violet sheen and with dirty greyish-white markings,

as follows : across the wing at the end of the basal third are

three longish spots—an upper, which is distant from the

costal edge about the length of tlie shortest diameter ; a lower,

which is a little more remote from the dorsal edge than the

upper is from the costal edge ; further a twice as long central

S|)Ot : just beyond the middleof the wing is a broad band, broken
up in two or more spots, an upper, longish oval one touching

the costal edge, and a middle in and at the end of the cell,

which two spots at the inner end almost unite, but towards
the margin distinctly diverge ; the middle spot unites with a
dirty greyish-white cloud, which extends along the dorsal

edge and perhaps sometimes appears as a distinct third spot.

Along the outer margin is a band in the middle wideninfj- so

as to form a tooth, that almost unites with the middle
spot of the submedian band. The veins partly dark brown.
The edge of the wing as well as the cilia like the ground-
colour. Underside of the primaries dark brown, without the

sheen or the spots of the upperside. Secondaries rather
transparent on the basal half, opaque, blackish on the distal,

especially at the apex. Uudersijde more uniformly dusky
than the upperside, but nevertheless lighter than the under-
side of the primaries. Cilia as dark as on the primaries.

Ovipositor about 2-3 mm. protruding, brownish. Alar
expanse 32* 5 mm., alar length 16 mm., length of the body
(without ovipositor) 12 mm.

cJ differs from the $ in being smaller (alar expanse
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27 mm.; length of the wing 13, of the body 11 mm.) ; tlie

primaries are iu the dorsal half of the basal area partly lead-
coloured ; the face and vertex of one of my specimens greyish,
of the other dark-coloured (perhaps the former is the natural
colour, as the latter specimen appears to be som.evvhat greasy).

Most probably the described cocoon from Merida belongs
to this species.

2. Tn'chostibas sanctipaulensis Strand sp. n.

1 ? from S. Paulo, Upper Amazonas [Hahnel leg.).

Cocoon, vide supra.

Is one of the largest of the known Trichostibas : alar

expanse 36 mm. ; lengtli of the wing 16'5, of the body 15 mm.

;

and accordingly almost as large as Tr. isthmiella Busck, to

which our species appears to be also in other respects closely

related.

Labial palpi black. Tongue whitish. Face and head
black, with bluish and greenish sheen. Antennae dark blue

above, blackish below. Thorax and primaries dark with, in

certain lights, a rather strong violet sheen, in others rather

dusky, appearing unicolorous or hardly with a slight trace of

a lighter transverse band at the end of the basal third and
with blackish cilia. Secondaries as the cilia of the primaries,

at the base slightly transparent, the veins also in the middle
a little darker than the wing. Underside of both wings
dusky, unicolorous grey-brownish black, the distal half of

the cilia slightly lighter. Legs as the thorax, the violet

sheen partly rather strong. Abdomen like that of the

following species.

3. Trichostibas fontehoce Strand sp. n.

1 (^ from Fonteboa, Upper Amazonas {Hahnel leg.).

Cocoon, vide supra.

From Tr. sanctipaulensis m. this species differs by a di?-

tinct, dirty greyish-w^hite, transverse (a little obliquely

directed) band at the end of the basal third of the primaries
;

this band is 1'8 mm. broad and about 1 mm. distant from
both the costal and the dorsal edge, almost straight and
parallel-sided and about 2*5 mm. (in the dorsal area) to

4 mm. (in the costal area) distant from the base. At the

end of the second third is an indistinct, horseshoe-shaped,

greyish-white, transverse figure, the convexity of which is

directed towards the margin and the anterior end is some-

what dilated; sometimes perhaps this figure is divided

into three spots. The underside of the primaries and the

ground-colour of the secondaries as well as the cilia of both
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wings are as in Tr. sancti'paulensis, but the secondaries are

in tiie basal two-thirds strongly transparent and accordingly

oreyish white appearing, with hardly darker veins. The
liair pencil of the base of the cosfa of the secondaries long

and snow-white. The underside of ihe secondaries only in

tlie basal and dorsal area a little lighter than the primaries.

Abdomen anteriorly more greyish than the thorax, posteriorly

as this or with a stronger greenish sheen. Anal tuft distinct.

Hind tibia thickly covered with long hairs. Alar expanse

29 mm.; length of the primaries 13, of the body 12*5 mm.
That this form is not the other sex of the previous species

{Tr. sanctipaulennis m.) is evident from, among others, the

fact, that tlie cocoons are different {vide supra).

4. T/ichostibas distincta Strand sp. n.

1 S fiom Chiriqui, Yulkan, 1892 [Tiotsch leg.).

Belongs to the spotted group of the species and is easily

distinguished. Primaries olivaceous brown, with light,

unusually distinct spots, which are so large as to fill up at

least half of the wing, light greyish white, sharply marked,

and form the following figures : in the basal half a trans-

verse band consisting of four longish spots, only indistinctly

separated by the veins, of which the posterior touches the

dorsal edge and is about three times as long as broad, the

following is hardly half as long as the posterior, ihe next

following is about two-thirds as long as the posterior, while

the anterior is the smallest of the four and does not touch the

costal qA^q. The area of the outer margin, as well as the

cilia, covered with a band of the same liglit colour, which is

2-3 mm. broad and posteiiorly and submedially indistinctly

unites with a large, roundish, but rather irregular spot, which
fills up almost the whole median area from the costal edge to

the fold, and looks like an irregular annuliform figure, in-

cluding a triangular spot, or as if formed by six to seven spots,

partly joining. Underside of the primaiies greyish brown,

along the outer margin somewhat lighter, in the dorsal area

with a yellowish-whitish spot, and before this with some
violet sheen. Secondaries transparent, with blackish-brown

cilia and veins, the costal area and a line on the outer margin
opaque, blackish brown ; of the hair pencil of the costal edge
only a few greyish-white hairs are to be seen. The body is

much worn, but appears, as well as the appendages, to be

dark brown or blackish ; thorax above partly or wholly
greyish white.

Alar expanse 27 mm. ; length of the wing 12"5, of the

bod}-- 10 mm.
Ann. it Mag. X. Hist. Ser. 8. Vol. vii. 16
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XXYIU.—Rhynckoial Notes.—lAlL By W. L. Distant.

Neotropical Pentatomidae.

Genus Galeacius.

Galeacim, Dist. Biol. Ceutiv-Am,, Het. i. p. 31G (1889),

Type, G. tessellatus, Dist.

Galeaeius crowleyi, sp. n.

Head pale castaneous, apex of central lobe dull ochra-

ceous; anteniise ochraceous, second joint fuscous, first joint

not quite reaching apex ot" head, first, second, and third

joints short, subequal in length, fourth and fifth longest and
subequal

;
pronotum with the lateral and anterior areas

ochraceous, the basal area brownish ochraceous, the middle
of the anterior area appears as an elongate spot, angularly

narrowed and produced posteriorly with its base dark casta-

neous, the produced lateral angles with a central waved
transverse castaneous line, their apices broadly obliquely

truncate, the basal area with a dai'ker longitudinal fascia on
each side ; scutelhini brownish ochraceous, with large pale

ochraceous marginal spots, situate two at base, two on each

lateral margin, and two subapical, the apex also broadly pale

ochraceous, all these spots are more or less narrowly mar-
gined with castaneous, and the subapical spots are posteriorly

sinuate ; body beneath and legs ochraceous ; head beneath,

a centnd fascia to sternum, broad lateral fascise to abdomen
(transversely connected before apex) piceous or black

;

rostrum reaching the posterior coxae, its apex black ; femora
and tibiae more or less annulated with pale ochraceous.

Long., (5" > 9 mm. J exp, pronot. angl. 7 mm.
Hab. Brazil, St. Catherine (Crowley Bequest, Brit. Mus.).

Allied to G. martini, Schout., from which it may be
separated, apart from colour-differences, by the apices of the

strongly produced lateral angles of the pronotum^ which

are broadly obliquely truncate, not subangulatc.

Genus Polytes.

Folytes, StSl, Ofv. Vet.-Ak. Forh. 1867, p. 492.

Type, P. lineolatus, Dall.
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Polytes fenestra.

Polytes fenestra, Bredd. Soc. Ent. xviii. p. 122 (1903) ; Schout. iu

Wytsm. Gen. lus. fasc. xxiv. pi. iii. %. 4 (1904).

Var.—Differs from the typical form as figured by Schou-
teden in having the central black longitudinal fascia to the

scutellum obliquely branching on each side near middle to

lateral margins.

Hab. E. Peru,- Marcapata (Brit. Mus.).

PoJytes rubromaculatus, sp. u.

Black; pronotum with tlie lateral margins very narrowly

ochraceous and with two large suboblong sanguineous spots

on each side of middle and which nearly reach base, but only

extend a little beyond middle anteriorly ; scutellum with an
oblique sanguineous fascia on each side near base and two more
longitudinal sanguineous fascite, somewhat close together, on
apical area; body beneath and legs shining blackish; an-

tennae piceouSj first, second, and third joints short, almost

subequal in length, fourth and fifth joints much longer and
about subequal in length ; head thickly coarsely punctate ;

pronotum and scutellum thickly punctate, but less so on the

sanguineous spots ; rostrum brownish ochraceous, the apical

joint black; body beueath thickly, rather finely punctate,

posterior margins of the sixth and anal segments ocliraceous

;

lateral margins of the prosternum very narrowly ochraceous.

Long. 8 mm,
Hab. Ecuador ; Santa Inez {R. Haensch, Brit. Mus.).

Polytes leopardinus, sp. n.

Head black
;
pronotum and scutellum sanguineous, longi-

tudinally striped with black
;
pronotum with six longitudinal

black stripes, the lateral ones broadest, the two central ones
more or less fused and obliquely widened posteriorly, ex-

treme lateral margins narrowly ochraceous ; scutellum with

six longitudinal black stripes, the outermost short and oblique

on basal area, intermediate stripe discontinuous, the two
central stripes continuous, more longitudinal, and broadened
at their bases ; body beneath and legs black, a lunate spot

at apex of abdomen_, two contiguous spots near anterior

margin and the lateral margins (narrowly) of prosternum, and
costal spots ochraceous ; rostrum piceous, buccul^e ochra-

ceous ; head thickly punctate : autenncC mutilated in tvpical

16*
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specimen
;
proiiotum and scntellum thicklj^ but very finely

punctate ; body beneath thickly finely punctate.

Long. 9 mm.
Hab. Peru.

Puhjtes bicolor, sp. n.

Head, pronotum, body beneath, and legs black or piceous
;

scutellum sanguineous^ its basal margin black ; two con-

tiguous spots near anterior margin and narrow lateral

margins of prosternum, apex of central lobe to head, coxal

spots, and a lunate spot at apex of abdomen ochraceous ;

antennje black, first, second, and third joints short, almost

subequal in lengtli, fourth and fifth considerably longer and

also subequal in length ; head punctate and finely wrinkled,

the lateral margins rather strongly sinuate
;
pronotum and

scutellum thickly but very finely punctate; body beneath

thickly, finely, but distinctly punctate ; rostrum piceous or

black.

Long. 8| mm.
Hab. Peru.

Genus Chelycoris.

Demoleus, StSl, Ofv. Vet.-Ak. Forli. 1867, p. 493 (num. prajocc).

Chvlyccris, Bergr. Eev. Ent. x. p. 235 (1891), u. nom.

Type, C. scitulus, Walk.

Chelycoris vittatus, sp. n.

Head and pronotum ochraceous, thickly, coarsely, darkly

punctate; head with the apex of the central lobe somewhat
distinctly prominent ; ocelli red, much nearer eyes than to

each other ; antennae ochraceous, first, second, and third

joints shortest and subequal in length, fourth and fifth

longest and subequal
;
pronotum with the lateral margins

slightly laminate, oblique, concolorously punctate, lateral

angles rounded, longer tlian head, about twice as broad at

base as medial length, declivous towards head at less than

one-third from base, the disk moderately rugulose ; scutel-

lum ochraceous, thickly finely punctate, with two broad dark

oblique fasciae Avith a common origin at base and obliquely

directed on each side to a little beyond middle, where they

are outwardly broadened and a little upturned ; between these

fasciae and the lateral margins near base is a somewhat
circular patch of the same dark colour, some of the punctures

in these dark areas are blackish, longer than broad at base.
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the apical area obliquely deflected ;
body beneath pale

ochraceouSj the legs darker ochraceous ; sternum and abdo-

men thickly concolorously punctate ; mesosternum centrally

sulcately impressed ; abdominal incisures transverse on disk,

obliquely deflected and moderately bent on lateral areas,

apices of incisures at lateral mar-ins distinctly tuberculate,

spiracles prominent and tuberculate, nearer to anterior

incisures than to lateral margins.

Long. 11^ mm.
Hab. Paraguay; Sapucay (IF. Foster, Brit. Mus.).

Brazil ; Goyaz.

Differs from C. haglimdi, Mont., and C. lethierryi, Mont.,

in the apically narrower head and the totally different and

I'asciate punctuations to the scutellura.

Genus Moncus.

Monnis, StSl, Ufv. Vet,-Ak. Foih. 18G7, p. o24.

Hemimjius, Dist. Ann. & Mag. Nat. Hist. (7) iv. \\ ^-3 (1899).

Type, M. obscurus, Dall.

When revising Walker's species in 1899 I accepted that

M'riter's arrangement and labelling of his Ochlerus scaber at

its face value, although on founding my genus Hemingius on

that species 1 stated that the type did not agree with the

description. I wrote :
" Walker, in his diagnosis of this

species, describes the sciitellum as ' more than half the length

of the abdomen,' whereas it reaches the apex of the abdomen
&c." On further consideration I think it certain that

Walker misplaced the labels, for Stal saw Dallas's type before

Walker commenced his Catalogue, and I therefore sink my
genus and follow Stal's determination.

Moncus obscurus.

Ochlerus obscurus, Dall. List Hem. i. p. 157 (1851).

Moncus obscurus, StSl, Ofv. Vet.-Ak. Forh. 1867, p. 524.

Hemingius scaber, Dist. Ann. & Mag. Nat. Hist. (7) iv. p. 424 (1899).

Herrichella, gen. nov.

Body snbovate ; head longer than broad, lateral margins

moderately reflexed, lateral lobes longer than the central

lobe, passing its apex but not meeting beyond it, their apical

margins distinctly curved inward ; eyes prominent, mode-

rately transversely exserted, distinctly separated from base

of head; ocelli placed very near base ; antennae five-jointed,

first joint slightly passing apex of head, second joint scarcely



246 Mr. W. L. Distant on Neotropical Peutatomitlse.

as long as first, third longest, fourth and fifth subequal in

length, each much shorter than third ; anteuniferous tubercles

distinctly outwardly spined in front of eyes
;

pronotum
about twice as broad at base as long, anterior angles shortly

transversely spined, the lateral angles subpromineut and
emarginate, lateral margins oblique, anterior margin slightly

concave; scutellum shorter than corium, almost as long as

head and pronotum together, moderately convex, the apex

rounded ; corium somewhat apicaliy widened, its apical

margin finely sinuate near apex; tegmina somewhat short,

the veins longitudinal, not anastomosed, but with about two
small cells near base ; rostrum slightly passing the posterior

coxaj, first joint about reaching base of head, second extending

midway between anterior and intermediate coxae ; third

almost passing intermediate coxse ; abdomen beneath obso-

letely centrally longitudinally sulcate on the first three

segments.

Allied to Schaefferella, but apical lateral margins of the

scutellum not reflexed, membranal veins not anastomosed, &c.

Herrichella thoracica, sp. n.

Black ; anterior two-thirds of pronotum more or less

ochraceous ; antennae dark chocolate-brown ; head very

thickly punctate and obliquely striate
;

pronotum sub-

rugulose, very coarsely blackly punctate at base, on the pale

area equally black coarse punctures arranged sparsely iu

clusters ; scutellum subrugulose and sparsely coarsely punc-

tate, the apical area and lateral margins finely and more
thickly punctate ; corium thickly punctate ; membrane dark

cupreous ; body beneath thickly punctate, much less so on
discal ridge of abdomen and on the posterior lateral margins

of the prosternum, which are ochraceous ; tarsi brownish

ochraceous ; other structural characters as in generic

diagnosis.

Long., ? , 15 mm.; exp. pronot. angl. 8 mm.
Hab. Colombia; Dagua (Brit. Mas.).

Paralincus, gen. nov.

Head longer than broad, the lateral lobes longer than the

central lobe, passing its apex but somewhat widely separated,

their lateral margins moderately reflexed ; eyes large, trans-

versely exserted, situate between the insertion of the an-

tennae and base of head ; ocelli wide apart near base ; antennae

five-jointed, first joint only slightly passing apex of head,

second, third, fourth, and fifth -joints almost subequal in
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length, each considerably longer than first; antenniferous

tubercles distinctly spined
;
prouotum twice as broad at base

as long, the anterior angles shortly spinous, lateral angles

subpromiuent and subacute, lateral margins moderately
sinuate, anterior and posterior margins truncate ; scutellum
as long as head and prouotum together, the apex subangu-
larly rounded ; corium with the inner apical margin rouuded,
membrane with the veins simple, not anastomosed; con-
nexivum exposed from basal half of corium, the segmental
angles moderately distinct ; rostrum reaching the middle of
abdomen, first joint about reaching the middle of prosternum,
second joint extending to intermediate coxse, third joint

passing posterior coxae; basal half of abdomen broadly,

obsoletely, centrally, longitudinally sulcate ; meso- and meta-
sterna centrally, longitudinally, finely carinate ; abdomen
beneath moderately convex.

Type, P. termiiudls, Walk.
Allied to Lincus, Stal, from which it differs by the broader

and truncate anterior margin of the pronotura and by the
short anterior angles of same ; from Fhereclus, Stal, it is to

be distinguished by the different structure of the antennae

&c. ; from Ochlerus it is separated by the length of the

lateral lobes of the head.

Paralinciis terminalis.

Ochlerus terminalis, Walk. Cat. Ket. i. p. 195 (1867).

Hab. Amazons.
Walker writes 'lateral lobes not extending beyond the

middle one," but this is incorrect ; the sanguineous spot to

the corium is very distinct
;
prouotum and scutellum rugu-

iose ; corium thickly finely punctate.

Genus Phereclus.

Pheredus, StSl, Stett. eut. Zeit. xxiii. p. 98 (1862).

Type, P. pluto, Stal.

Phereclus antennatus, sp. n.

Black or piceous, antennae with the fourth and fifth joints

ochraceous, base of fourth and apex of fifth narrowly black
;

head with the lateral margins reflexed, the lateral lobes not
meeting beyond the central lobe; first joint of antennge

slightly passing the apex of head, second a little shorter than
first, third about two and a half times as long as second.
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fourth only slightly longer than second, fifth a little shorter

than third; proiiotum^Avith the lateral margins strongly

sinuate, uear apex ohtnsely broadly bispinous, the lateral

angles suhpromiiieiit and broadly subspinous, the disk

distinctly ruguloseand with two distinct transverse tubercles

on the anterior area ; scutellum finely punctate, distinctly

rugulose uear base, at apex the margins moderately reflexed
;

corium thickly punctate : membrane dark cupreous ; body

beneath more or less punctate ; rostrum reachiug the penul-

timate abdominal segment ; tarsi brownish ochraceous.

Louir. 10-1 li mm. ; exp. pronot. angl. D-oh mm.
Had'. Colombia; Cali (Brit. Mus.). Costa Rica ; Tala-

nianca ( Pi ftier, Coll. Dist.V

Ditlers from P. pluto, Stal, by the difTerent colour of the

autenuffi and the relative length of the joints, the sinuate

lateral margins of the pronotum and the anterior bidentate

armature of the same, two anterior callosities to the pro-

uotum, length of rostrum, kc.

Genus Tkixcavellius.

TrimavelUu?, Dist. Ti-. Eiit. Soc. Loud. 1900. p. 103.

Type, T. fjalapagoensis, Butl.

TrincaveJlius chUensis, sp. n.

Ochraceous, with fine scattered blackish markings ; head

large, broad, somewhat truncate in front, a little shorter

than breadth between outer margin of eyes, the lateral

margins obtusely angulate in front of eyes; antennae ochra-

ceous, first joint short, not reaching apex of head, second

distinctly longer than third, which has its apex black (re-

maining joints mutilated iu type)
;
pronotum nearly twice

as broad at base as long, the lateral areas laminately ampliate

and reflexed, the anterior angles acute, finely granulose,

moderately pilose, the anterior lateral margins and central

anterior and posterior margins more or less mottled with

black ; scutellum longer than head and pronotum together,

a black spot at each basal angle, basal third moderately

convex, remaining area finely speckled with blackish, some-

what thickly finely punctate ; corium thickly finely darkly

punctate : membrane small, ochraceous, not reaching apex

of abdomen; connexivum ochraceous, a black line on each

side of the incisures; body beneath and legs ochraceous;

head beneath and sternum coarsely dai kly punctate, abdo-

men concolorously punctate ; femora darkly speckled and
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darkly subapically annulate; spots to abdominal lateral

margins and a central longitudinal spot to sixth abdominal
segment black.

liong. 7 mm.
[lab. Chili (Brit. Mus.).

Difiers from T. galapntfoensis, Butl., by its smaller size,

more acute anterior angles of the pronotum, and more
reflexed lateral margins of same; body more elongate and
less ovate than in Butler's species.

Trincavellius peruviensis, sp. n.

Brownish ochraceous, finely wrinkled and punctate ; head
large, broad, about as long as breadth between the outer

margins of eyes, the lateral margins distinctly angularly
dilated in front of eyes, anterior margin truncately rounded

;

antennae with the first joint not reaching apex of head, second
very slightly longer than third, third, fourth, and fifth

almost subequal in length, the last two joints infuscnte
;

pronotum with the lateral margins oblique, laminately

reflexed, a little recurved towards their apices, which are

distinctly minutely spined, a subobsolete central longitudinal

carinate line ; corium scarcely wrinkled but thickly finely

punctate ; membrane hyaline, very slightly passing abdo-
minal apex; rostrum reaching the posterior coxae, its apex
fuscous ; body beneath and legs a little paler than above,
minutely speckled Avith brown

; scutellum with a longitu-

dinal brownish spot near apex of lateral margins, the apex
itself narrowly ochraceous.

Long. 8 mm.
Hab. Peru ; Callao.

Allied to T. (jalapagoensis, Butl., but narrower, head more
truncate in front, angle at anterior margin of pronotum
more acute, lateral pronotal margins much more oblique,
membrane longer, &c. ; differs from chUensis, Dist., by the
broader body, absence of black spots to basal angles of
scutellum, longer membrane, &c.

Genus Loxa.

Loxa, Amy. & Serv. Hist. Hera. p. 137 (1843).

Type, L. flavicollis, Drury.

Loxa bartletti, sp. n.

Dull pale ochraceous, possibly more virescent in living
specimens; eyes and lateral pronotal angles black; first
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joint of antennae reaching apex of head, remaining four joints

almost subequal in length; head triangularly narrowed in

front, the lateral lobes longer than the central, their apices

acutely narrowed, longitudinally ridged and slightly trans-

versely wrinkled ; ocelli reddish
;
pronotum with the lateral

margins a little concavely sinuate and distinctly serrate, the

lateral angles acutely produced and slightly directed for-

wardly, the surface finely wrinkled and more obscurely punc-
tate ; scutellum finely wrinkled, more distinctly punctate on
basal than on apical area ; corium thickly finely punctate

;

membrane hyaline, slightly minutely spotted with ochraceous,

considerably passing the abdominal apex ; body beneath
paler and more shining in hue, legs only slightly paler than
surface of body above ; rostrum reaching the posterior coxae

and with a black central line above.

Long., ? , 17 mm. ; exp. pronot. angl. 8i mm.
Hab. Brit. Guiana (A. W. Bartlett, Brit."Mus.).

A narrow form of the genus, in that resj)ect resembling

L. varieyata, Dist.

Loxa fryi, sp. n.

Body above olivaceous green, thickly and distinctly punc-

tate; body beneath much paler green; antennae, rostrum,

legs, and a central longitudinal fascia to abdomen ochraceous
;

head with the lateral lobes longer than the central, distinctly

passing but not meeting beyond it, their margins ridged,

finely transversely wrinkled, more or less punctate ; antennae

with the first joint not reaching apex of head, second longer

than first, shorter than third, fourth and fifth subequal in

length
;
pronotum suljrngulose and thickly punctate, the

lateral margins finely serrate and moderately concavely

sinuate, the lateral angles black, short, acute, directed

forwardly, the areas of the cicatrices almost impunctate
;

scutellum finely wrinkled and punctured
; corium thickly

finely punctate ; membrane hyaline and passing the abdo-

minal apex ; rostrum reaching the posterior coxae.

Long. 12 mm,
Hab. Brazil? (Fry Coll., Brit. Mus.).

A small species allied to and resembling L. variegata,

Dist., but smaller, the lateral pronotal angles shorter and

much more anteriorly directed, &c.

Genus Murgantia.

Murgantia, StSl, Stett. ent. Zeit. xxiii. p. 105 (1862).

Type, M. tesseUata, Amy. & Serv.
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Murgantia simulans, sp, n.

Dark metallic blue; lateral, posterior, and subanterior

margins of pronotum, the two lateral united by a central

longitudinal fascia, a central longitudinal fascia and apex to

scutelluni, basal lateral margin and a transverse fascia

(beyond middle) to corium pale ocliraceous ; apical margins
of membrane somewhat broadly greyish ; lateral margins of

sternum and abdomen, posterior margin of metasternum and
margins of abdominal segments (broadest medially) pale

ocliraceous ; antennae dark bluish black, second joint slightly

longer than first, shorter than third, which is also slightly

shorter than fourth (fifth mutilated in typical specimen)
;

head distinctly depressed near base; pronotum distinctly and
broadly transversely depressed near middle, sparingly coarsely

punctate except on the ocliraceous markings, which are

impunctate, lateral margins distinctly reflexed ; scutellum
with the basal third moderately gibbous and very finely

wrinkled, remaining area (excluding the ocliraceous portions,

which are impunctate) thickly coarsely punctate ; corium
thickly finely punctate ; membrane passing the abdominal
apex.

Long. 10 mm.
Hah. Peru; Cliandramayo {Rosenberg, Brit. Mus.).

Allied to M. bifasciata, Herr.-Sch., irom which it differs

by the unicolorous and more broadly rounded head, the

ochraceous posterior pronotal margin, the more distinctly

gibbous basal area of the scutellum, and the absence of the

transverse fascia and the presence of the longitudinal fascia

to same ; body beneath differently coloured, &c.

Genus Banasa.

Bayiasa, StSl, Rio Hem. i. p. 24 (1860).

Type, B. induta, Stal.

Banasa salvini, sp. n.

Above pale greenish ; head, anterior half of pronotum,
body beneath, and legs ochraceous ; membrane hyaline,

passing the abdominal apex ; head with a somewhat reddish
tint and darkly punctate, excluding the basal half of the
central disk it is levigate, impunctate ; antennae greenish, first

joint not reaching apex of head, third a little longer than
second, slightly shorter than fourth, which is subequal to

fifth
;
pronotum sparingly distinctly punctate, the lateral



252 Mr. W. L. Distant on Neotropical Pentatomldge.

margins slightly sinuate, the lateral angles rounded ; scu-

tellum slightly wrinkled, sparingly punctate, rather more
than basal half slightly purplish in hue ; corium thickly,

very finely punctate; connexivnm ochraceous ; rostrum
reaching the posterior coxse, its apex black ; apical areas of
the posterior femora moderately infuscate.

Long. 13^ mm.
Hab. Guatemala (0. Salvin, Brit. Mus.).

Allied to B.stalii, Dist., but difi'ering by the less punctate
head, the basal half of the central disk being impunctate,
levigate, third joint of antennae only a little longer than
second, lateral margins of prouotum slightly sinuate, different

coloration, &c.

I have again used Stdl's genus, though in 1880 I referred

to the great difficulty with which it could be separated from
Nezara, a view also advanced by Bergroth in 1891. As,
however, it has recently been proposed to use Banasa as a
distinct subgenus, the name is better treated as previously.

Genus Disderia.

IHsden'a, Bergr. Eutomol. News, xxi. p. 20 (1910).

Type, D. decorata, Dist.

Tarsi three-jointed, second joint very small; scutellnm
" with the apical part moderately broad/' the apex not
rounded, but subangulate.

D. deco7'ata appears to be widely distributed in Central

America. I have previously recorded it from Mexico,
Honduras, and Guatemala, and have since received it from
Nicaragua.

Genus Oplomus.

Oplomus, Spill. Ess. Ileni. p. 365 (1837).

Type, 0. tripustulatus, Fabr.

Oplomus stellatus, sp. n.

Black, coarsely punctate ; anterior and lateral margins

(including lateral angles) and three large oblong spots to

pronotum, the central spot connected with the anterior

margin, a large oblique spot near each basal angle and the

apex to the scntellum, apical angle and a small suffusion near

middle of costal area to corium, basal spine and basal spot to

abdomen beneath, and a lateral segmental series of irregular

spots and lateral margins of sternum bright ochraceous
j
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antcnnpe black, first joint not reachinor head, second joint a

little longer, third, fourth, and fifth almost snbcqual in

length
;
pronotum coarsely punctate, the lateral margins

and a central line traversing the central spot levigate, the

anterior margin with some scattered very coarse punctures,

the lateral angles subprominent and levigate; scutellum

somewhat thickly punctate, the oblique basal spots almost

impunctate ; corium thickly finely punctate ; membrane
cupreous, passing abdominal apex ; abdominal basal spine

slightly passing the posterior coxse.

Long. 9i mm. ; exp. pronot. angl. 5 mm.
Hub. Argentina; Tucuman Prov. (Brit. Mus.).

Ojjlo7)ins equestris, sp. n.

Pronotum, scutellum, and corium sanguineous; head,

narrow lateral margins, and two large irregularly sub-

triangular spots to pronotum (widest at base), a broad central

transverse fascia to scutellum, a large spot a little behind

middle of corium, and basal area of membrane black

;

sternum and legs dark indigo-blue; abdomen beneath pale

ochraceous, with transverse marginal spots, a large subapical

spot, and the anal segment dark indigo-blue; antcnnre

black, first joint not quite reaching apex of head, second and

third almost subequal in length ; head punctate, the lateral

areas transversely striate, outer apical angles of the lateral

lobes rounded
;
pronotum somewhat sparsely and coarsely

punctate; scutellum with the basal area coarsely sparsely

punctate, remaining area more thickly and finely punctate;

in the middle a broad central longitudinal cai'ination

;

corium thickly finely punctate; sternum more or less coarsely

punctate ; rostrum dark indigo-blue and reaching the

posterior coxse.

Var.—Abdomen beneath sanguineous, not pale ochra-

ceous ; corium ^uthout the dark spot.

Long. 13 mm. ; exp. pronot. angl. 7 mm.
Hab, Centr. Brazil ; Chapada {A. Robert, Brit. Mus.).

The variety described is in my own collection, but
unlocalized.

Allied to 0. marginalis, Westw.

Parajalla, gen. nov.

Jalla, sect, aa (part.), Stal, En. Ilem. i. p. ?A (1870).

Allied to Jalla, but differing in the following particulars :

—

Pronotum with the lateral margins moderately but dis-
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tinctly sinuate, the lateral angles a little prominent; scu-

tellum with the apical area broader and the apex more
truncate.

Type, P. sanguineosignala. Spin.

The structure of the scutellum is the most distinguishing

character of this Southern Neotropical genus from the

Palsearctic genus JaUa. It is also quite distinct from the
Australian genus Jalloides^ in which Schouteden, following

Stal, but with doubt and hesitation^ placed the typical species.

Parajalla sanguineosignata.

Jalla sanqtdneo-siynata, Spiu. iu Gay, Hist, de Chile, vii. p. 120 (18o2)
;

Sign. Ann. Soc. Ent. Fr. (4) iii. p. 544 (1863).

Jalloides? sangnineonotata, Scbout. in Wytsm. Gen. Ins. fasc. Iii. p. 42

(1907).

Ilab. Patagonia; V. del LagoXanco (C'AwZim/, Brit. Mus.).

The British Museum now possesses four examples of this

rare species.

PsEUDOBEB^us, gen. nov.

Head about as long or only slightly longer than breadth

at base, the lateral lobes distinctly longer than the central

lobe, passing but not meeting beyond it, the apex being thus

distinctly cleft ; autenuse five-jointed, first joint not reaching

apex of head, second very slightly shorter than third, fourth

and fifth longest, subequal in length
;
pronotum more than

twice broader between the lateral angles than long, the

lateral angles longly broadly produced, the lateral margins

serrate, finely near apex, longly towards the produced angles,

anterior margin moderately concave, posterior margin trun-

cate in front of scutellum, the lateral margins before the

produced angles almost oblique and the disk from the same

area sharply obliquely depressed to head ; scutellum about

as long as broad at base, the lateral margins moderately

oblique for about half their length from base and then more
longitudinally narrowing to apex, which is subangulate

;

coriura slightly longer than pronotum, the inner apical angle

rounded ; membrane passing the abdominal apex, the veins

mostly longitudinal ; rostrum reaching the posterior coxae,

first joint reaching base of head ; basal abdominal spine

reaching the anterior margins of the posterior cox?e ; tarsal

joints two in number.

Allied to Bebaus, Dall, in general appearance and struc-

ture of head and lateral pronotal angles ; but lateral pronotal

margins strongly serrate, ventral spine only slightly passing

posterior coxcC, joints of antennee different, &c.
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Pseudobebaeus yoyazemis, sp. n.

Brownish ochraceous, speckled and punctured with black ;

liead thickly, darkly, coarsely punctate ;
antennae brownish

ochraceous* the apical joint a little paler
;
pronotuni ochra-

ceous, darkly punctate, more coarsely and thickly so on

anterior and posterior areas, on the paler discal interspace a

transverse series of four blackish spots, the broad apices of

the produced lateral angles black, rounded and with a short

spine anteriorly, concavcly sinuate and with a broader spine

posteriorly ; scutellum blackly punctate, a central, longitu-

dinal, subimpunctate linear marking, not reaching base;

corium thickly blackly punctate, a discal, longitudinal, im-

punctate space a little behind middle; membrane pale fuli-

ginous, the veins much darker ; body beneath brownish

ochraceous, finely darkly punctate on abdomen beneath, the

central longitudinal ridge almost impunctate; sternum more

coarsely punctate; apex of scutellum black; structural

characters as in generic diagnosis.

Long. 10 mm.; exp. pronot. angl. 9 mm.
Hub. Brazil ; Goyaz.

Genus Lavopis.

Lmwpis, Sign. Ann. Soc. Ent. Fr. (4) iii. p. 549 (1863).

Type, L. rugosns, Sign.

LaJiopis chubuti, sp. n.

'Body and legs ochraceous ; antennse with tlie first, second,

and third joints magenta-red, fourth and fifth joints (ex-

cepting their extreme bases) piceous, first joint slightly

passing apex of head, second much longer than third and a

little longer than first, fourth and fifth subequal ; head

coarsely sparingly punctate, the lateral margins a little but

distinctly reflexed, lateral and central lobes subequal in

length; pronotum about half as long as breadth between

the lateral angles, punctate and rugulose, the lateral angles

broadly angularly produced, their margins anteriorly convex,

posteriorly oblique, their whole marginal area moderately

reflexed ; scutellum sparingly coarsely punctate, the poste-

rior half with a central longitudinal carination ; corium
thickly finely punctate, the lateral margins moderately

subangularly ampliate, apical margin obliquely straight,

membrane dull obscure hyaline, the veins darker, distinctly

passing the abdominal apex ; sternum coarsely punctate

;
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posterior angles of abdominal segments at lateral margins

distinctly prominent, tumescent ; rostrum reaching the

intermediate coxae, its apex black ; abdomen above testaceous

red.

Long. 10-11 mm.; exp. pronot. angl. 5^ mm.
Hab. Patagonia; V. del Lago Xanco {Chubut, Brit. Mus.).

. Allied to L. rurjosus, Sign., but larger, lateral angles more
produced, colour of anteniue and body above different, &c.

From L. testaceus, Reed, a species I have not seen, it differs

by the totally different anteunse &c.

Lanopis spkndens, sp n.

Ochraceous ; head (excluding large basal spot), two oblique

discal longitudinal fasciae to pronotum, which are a little

widened posteriorly and more distinctly so at anterior

margin, scutellum (excluding apical area and corium) more
or less carmine-red ; antennas with the basal joint carmine-

red, second and third joints ochraceous, fourth and fifth

(excluding their extreme bases) piceous, first and third sub-

equal in length, second a little longest, fourth and fifth

subequal ; head sparingly punctate, the lateral lobes slightly

longer than the central, the former with their margins

slightly reflexed
;
pronotum strongly rugulose and punctate,

the lateral angles very much as in L. chubuti, the anterior

angles shortly distinctly obtusely angulate ; scutellum

coarsely punctate, apical half distinctly centrally longitu-

dinally carinate ; corium thickly finely punctate, the lateral

margins slightly subangularly ampliated, apical margins

obliquely straight ; membrane dull ochraceous, subhyaline,

the veins a little darker, distinctly passing the abdominal

apex ; body beneath and legs ochraceous ; abdomen beneath

and legs sprinkled with carmine-red; sternum coarsely

punctate ; rostrum reaching the intermediate coxse, its apex

black ; abdomen above carmine-red, posterior angles of

abdominal segments at lateral margins distinctly prominent,

tumescent.

Long. 10^-11 mm. ; exp. pronot. angl. 5^-6 mm,
Hab. Patagonia ; V. del Lago Xanco {^Chubut, Brit. Mus.).

Genus Planois.

rimms, Sign. Ann. Soc. Ent. Fr. (4) iii. p. 548 (1863).

Type, P. bimacidatus, Sign.

Planois j^atagonus, sp. n.

Ochraceous, thickly punctate ; two small spots on anterior
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area of pronotuni and the posterior sublateral margins of

same, basal lateral margins of sciitellum (widened near basal

angles), and clavus more or less sangnineous ; corium on
apical area suffused with blackish ; connexiviira pale ochra-

ceous, with large black spots ; membrane greyish, subhyaline,

not passing the abdominal apex ; body beneath and legs

ochraceous, lateral areas of sternum and abdomen pale

sanguineous ; antennae ochraceous, first joint longly passing

apex of head and about as long as the head itselfj second and
third subequal in length, apex of third black, remaining

joints mutilated in typical specimen ; head sparsely punctate

and very finely transversely striate, the lateral margins

retiexed
;
pronotum thickly somewhat finely punctate, the

lateral margins oblique, very slightly sinuate, the lateral

angles subprominent, rounded, and with their margins black
;

scutellum somewhat sparsely punctate and with asubobsolete

pale longitudinal levigate line ; corium thickly jjuactate;

abdomen beneath sparsely very finely punctate, and with a

central longitudinal dark fasciate line ; rostrum reaching the

posterior coxae, with its apex black ; odoriferous apertures

shortly produced.

Long. 13 mm.
Hah. Patagonia; V. delLagoXanco {Chubut,J^v\{. Mus.).

Differs from P. bimaculatus, Sign., in having the second

joint of the antennae scarcely longer than the third, absence

of the pale spot to corium, &c.

Ea, gen. nov.

Moderately flat, subovate ; head about as broad between
the eyes as long, lobes of equal length, but the apices of the

lateral lobes a little obliquely directed to the central, which

makes the latter appear slightly prominent; ocelli near base,

much nearer to eyes than to each other ; antennae five-

jointed, basal joint robust, slightly passing apex of head,

second joint slightly longest, third short, about equal to

first, fourth and fifth subequal, each a little shorter than

second
;
pronotum about half as long as broad at base,

lateral margins roundly oblique, very slightly sinuate, lateral

angles rounded, not prominent, anterior margin coiicavely

sinuate, anterior angles slightly angularly prominent, basal

margin almost truncate; scutellum longer than broad,

obliquely narrowed to apex, which is subangulate, a little

longer than pronotum ; corium about as long as scutellum

and pronotum together, the apical margin straightly oblique

;

membrane scarcely passing the abdominal apex, veins longi-

Ann. t£; Mag. N. Hist. Ser. 8. Vol. vii. 17
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tudinal, uot anastomosed : rostrum reaching the posterior

coxse, first joint about reaching base of liead, second extending

to nearly the anterior coxse ; basal abdominal spine distinct,

not passing the posterior coxae; odoriferous apertures distinct,

transverse, about as long as coxae and trochanters together

;

femora moderately incrassate, tarsi two-jointed, first joint a

little shorter than second.

A genus apparently to be placed near Hellica, Stal, and
Sniploa, Sign.

Ea australis, sp. n.

Olivaceous green, thickly, coarsely, darkly punctate ; an-

tennae, rostrum, body beneath, and legs ochraceous; trans-

verse lateral spots to pro-, raeso-, and metasterna, lateral

marginal abdominal spots inwardly preceded and united to

an irregular longitudinal submarginal fascia, carmine-red ;

margins of head and pronotum and basal lateral margins of

corium very narrowly and obscurely ochraceous, the mar-
gins of the pronotal lateral angles narrowly black ; head with

the lateral lobes distinctly transversely striate; pronotum,
scutelium, and corium distinctly rugulose as well as coarsely

punctate
;
pronotum and scutelium with an obscure central

longitudinal linear ridge; membrane ochraceous, with a

central and apical castaneous suffusion ; connexivum ochra-

ceous, Avith large black spots ; other structural characters as

in generic diagnosis.

Long. 10^-11 mm.
Hub. Patagonia; Valle del Lago Blanco (Brit. Mus.).

Synony.mical Notes.

I take this opportunity for substituting new names for

some that have proved to be preoccupied.

Neocensorixus, n. uom.

Cemorinns, Dlst. Ann. & Mag. Nat. Hist. (8) vi. p. 598(1910), nom.
prreocc.

Aspongopus circumclusus, n. nom.

Asponffopus circumcinctns, Dlst. Ann. k Mag. Nat. Hist. (8) vi. p. 221

(1910), nom. prseocc.

Penthimia reticiilosa, n. nom.

Penthwiia reticulata, Dist. Ann. Soc. Ent. Belg. 1908, p. 103, uom.
praeocc.
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XXIX.— 0)1 the Cirrhittform Percoids.

By C. Tate Regan, M.A.

(Published bj permission of the Trustees of the British Museum.)

Dr. GiJNTHER inclu'^ed in the family Cirrhitidse a number of

Perch-like fishes with the lower pectoral rays simple and with
the pelvic fins rather far behind the pectorals. Ha/dodacti/lu?,

which resembled tiie Cirrhitid^e in these features, was placed

by him in the Sparidre on account of its different dentition,

the teeth being compressed instead of villiform.

After making a detailed study of these fishes, I conclude

that the Cirrhitidte of Giinthsr, with the addition of Flaplo-

dacfylus, are a natural and well-defined group which might
almost be regarded as a single family with five subfamilies,

but which it is, perhaps, better to recognize as a division

—

Cirrhitiformes—of the suborder Percoidea of tiie order

Percomor[)hi.

Tiie Cirrhitiform Percoids have the following character-

istics :—Body scaly ; lateral line complete, continuous,

nearly straight. Spinous dorsal well developed ; 3 anal

spines; caudal of 15 principal rays, all or 13 branched; pec-

torals with the lower 5 to 8 rays simple
;
pelvics rather far

behind the pectorals, each of a spine and 5 branched rays,

without scaly axillary process. Two nostrils on each side.

Gill-membranes united, free from the isthmus ; 3 to 6

branchiostegals ; 4 gills
;

pseudobranchia3. Last 3 upper
pharyngeals toothed ; lower pharyngeals separate. Prae-

maxillaries with ascending pedicels of moderate length

;

maxillary ramus expanded distally, without supramaxillary
;

prjeorbital expanded
;

prjeoperculum subcrescentic ; oper-

culum rather deep, with the free posterior edge more or less

concave between two obtuse or acute prominences; sub-
operculum long and narrow, projecting beyond operculum

;

hyo-palatine bones typically Percoid
;

parietals separated

by supraoccipital ; a basisphenoid ; alisphenoids not in con-
tact. Skull more or less compressed, rather elevated poste-

riorly ; upper surface flattish or somewhat convex ; occipital

crest not extending forward on frontals
;

parietal crests

vestigial or absent ; exoccipital condyles contiguous. Post-

temporal forked ; upper post-cleithrum laminar, lower
slender ; lower part of cleithrum much expanded antero-

posteriorly, meeting its fellow in a long carinate symphysis;
cleithra also with broad transverse laminar expansions

;

hypercoracoid perforate, hypocoracoid with an inferior process
17*



260 Mr. C. T. Regan on

wliich is truncated Jlstally, where it. joins tlie cleitlirum above
the sympliysis ; 4 radials, the lower rather strongly enlarged

and with large foramina between them, the lowest and part of

the next inserted on the hypocoracoid. Pelvic bones elongate.

Vertebree 26 to 35 ; ribs and epipleurals inserted together, on
parapopbyses when these are developed.

Five families may be recognized, and their relations may
be expressed thus :

—

Haploclactylidte.

Chironemidse.

Latrididfe.

Chilodactylidee.

Cirrliitidas.

1. Cirrhitidae.

Dorsal X 11-14. Anal Til 6-9. Simple rays of the

pectoral more or less thickened and produced. Mouth
terminal, protractile ; villiform teeth in jaws and on vomer,

sometimes on palatines
;
jaws formed as in the Serranidse, the

prainiaxillary rami with posterior expansions, the maxillaries

exposed, broadest distally. A broad subocular shelf. Occi-

pital crest moderate, comn-.encing behind or above the poste-

rior part of the orbit; parietal crests feeble or absent;

frontals with well-marked supraorbital flanges. Vertebrae

26 to 28 (10 4-16-18); pveecaudals with parapopbyses from

the fourth or fifth ; 1 to 3 ribs sessile.
_

Genera : Isohvna, CirrJu'feSj Cirrliitkldhys, Oxi/cirrhites.

2. Chironemidae.

Dorsal XIV-XV lG-18. Anal III 6-7. Villiform or

conical teeth in jaws and on vomer. Praemaxillary rami

with posterior expansions vestigial or absent ; maxillary with

a strong posterior expansion just below its palatine articula-

tion. No subocular shelf. Occipital crest very short, deve-

loped only on the posterior surface of the skull ; no parietal

crests. Vertebrae 33 (13-1-20); prjecaudals witii para-
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popliyses from the fourtli or fifth ; 1 or 2 ribs sessile. In

other characters simih\r to the Cirrhitidae.

Two genera : Cldronemus and Threpterius.

3. Haplodactylidae.

Dorsal XV-XVII 18-21. Anal III 6-8. Mouth trans-

verse, subterminal, not or scarcely protractile
;
jaws with

bands of lanceolate or tricuspid incisors ; teeth on the vomer.
Jaws, head skeleton, &c. as in Chironemus^ except that the

frontals have no definite supraorbital flanges. VertebraB

35 (16 + 19); all the prsecaudals with parapophyses ; no
sessile ribs.

A single genus, Ilaphdactylus, scarcely differing from

Ckironemus, except in the mouth and dentition, and the

greater development of the parapophyses.

4. Chilodactylidse.

Dorsal XVI-XIX 23-33. Anal III 7-19, considerably

shorter than the soft dorsal. Mouth, jaws, and dentition as

in the Cirrhitida?, except that the maxillary ramus has a

strong posterior expansion just below its palatine articulation

and there are no teeth on the palate. Skull as in the

Cirrhitidai ; subocular shelf well developed. Vertebrse

35 (14+ 21) ; in the prgecaudal region expanded laminai at

the bases of the neural spines ; all the prsecaudals with para-

pophyses ; no sessile ribs.

Chiludactylus and JSemadactylus diff'er from the Cirrhitidce

only in the increased number of vertebrae and fin-rays, the

absence of vomerine teeth, the form of the maxillary, and the

structure of the prsecaudal vertebrae.

5. Latrididae.

Dorsal XVII-XXIII 24-39. Anal III 18-32, nearly as

long as soft dorsal. Simple pectojal rays feeble, not pro-

duced. No subocular shelf. Vertebrae 35 (14 + 21).

Latris and Mendosoma , in other characters similar to the

Chilodactylidse.

From the above it will be seen that I am not in agreement
with the views of Boulenger *, who, in 1896, redescribed

Threpterius moculosus, Richards., and offered some remarks on
the systematic position of the genus Threpterius and otliers

* Ann. & Mag. Nat. Hist. (6) sviii. p. 398.
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whicli had been placed in its neiglibourhood and wliose

relations lie thought had been misunderstood. He wrote

that an examination of the skeletons showed the family

Cinhitidae of Giinther to be a most artificial group, and that

if a natuial arrangement were to be attempted the only way
to deal with it -would be to disband it altogether. He then

proposed to place Cirrhites in the Serranidse ; Chilodactylus

was to join Ilaplodactylus in the Sparidse, and a distinct

family, Latrididte, was established for Ckironemus, Threp-

terius, and Latrt's. The presence or absence of a subocular

shelf and of parapophyses on the anterior vertebrse were

apparently the only characters taken into consideration in

this arrangement. That Chilodactylus has and Haplo-

dadylus has not a subocular shelf was apparently overlooked,

and Latris, which resembles these genera and differs from

Ckironemus and ThrepAerlus in having parapophyses on all

the praBcaudal vertebrae, was evidently associated with the

latter owing to an error in the tabular statement of the struc-

ture of the vertebral column.

In the ' Cambridge Natural History ' (1904) the Cirrhitinfe

form a subfamily of the Serranidse; the l^atrididse include

only Latris, and are placed next to the Haplodactylidse,

comprising Baplodactylus, Chilodactylus, Ckironemus, and
Threpteriiis

;
parapophyses are said to be developed from the

third or fourth vertebra and a subocular shelf to be absent

;

neither of these statements is true of all the genera.

The presence or absence of a subocular shelf and the

development of parapophyses have some taxonomic import-

ance ; but other characters—for example, the number of

anal spines and the presence or absence of a pelvic axillary

process— are equally useful in classifying the Percoids.

Apparently the subocular shelf has been lost twice and para-

pophyses have been twnce independently developed on the

anterior prsecaudal vertebrse, within the limits of a single small

and uniform group, the Cirrhitiformes.

XXX.

—

JS^ew Species of Heterocera from Costa Bica.—VI.

By W. SCHAUS, F.Z.S.

Heorta mitis, sp. n.

(J . Head and collar lilacine buff. Thorax pale greenish

and light brown, irrorated with fuscou?-brown scales. Abdo-
men above fuscous grey ; a dorsal tuft of brown scales at
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basp. Foie wings dull greenish grey, shaded with brown in

cell and on inner margin ; three tine bhak streaks on costa

at base, and others more remote from base below cell; ante-

medial fuscous points on veins ; a geminate fine curved

medial line, the inner part punctiform on veins ; an oblique

pale shade across end of cell; a black point anteriorly on

discocellular ; a geminate postmedial line, very indistinct,

forming a lunule between 6 and 4, and punctiform on veins

below, followed by fuscous-brown shades between 3 and 6 ; a

subterminal, wavy, velvety black line from costa to vein 4,

thickening somewhat between the veins, followed by fuscous-

grey shades on veins; marginal black luimles between the

veins; terminal fuscous spots between veins extending on

cilia, and interrupting a terminal black line. Hind wings

fuscous ; cilia whitish.

Expanse 37 mm.
Hab. Juan Vinas, Sixola.

Bardaxima ki'ppioides, sp. n.

Palpi whitis^h buff in front, with a lateral dark streak,

violaceous brown behind. Frons and tufts in front dark

violaceous ; tufts behind and vertex whitish buff. Collar

mottled buff and reddish brown. Thorax dark violaceous

blown. Abdomen fuscous brown ; a velvety dark brown

tuft dorsally at base. Fore wings dark violaceous brown
;

the base dull brown, with a short dark velvety streak and

some white scales below cell ; antemedial dull brown, edged

in places with dark scales, outset on subcostal and just above

median, preceded below cell by a patch of greenish scales ; a

dull brown shade on discocellular, crossed by a velvety dark

brown lunule and followed by a wedge-shaped velvety spot,

above which is a white streak along vein 5, limited by a

white transverse line from 5 to 6, both edged with dark

brown ; from above streak a light brown shade oblique to

apex, becoming creamy buff between 7 and 8; dark brown
streaks between 5 and 7, outwardly limited by buff lunules;

marginal velvety spots, edged with light brown; cilia fuscous,

with light brown points at \eins. Hind wings fuscous.

Expanse 45 mm.
Bab. El Sitio, Cartago.

Antiopha exceha^ sp. n.

? . Palpi, head, and collar fuscous brown, the vertex

mottled with lilacine and reddish brown. Thorax and patagia

lilacine brown. Abdomen above fuscous. Fore win;is : the



264 Mr. W. Scliaus on

costal margin for two-thirds from base, the base, and basal

half of inner margin fuscous grey, streaked with dark brown;
the cell and beyond it lilacine, streaked with reddish brown

;

the apical third of costal margin reddish brown ; outer portion

of inner margin greyish brown, with oblique reddish-brown

streaks between submedian and vein 2 ; along median and

vein 3 to outer margin a broad fuscous-brown shade; the

outer margin tinged with fuscous grey; the reddish-brown

streaks between veins geminate and subterminal lines between

them bifurcating towards termen and enclosing marginal

white points; some postmedial white points from vein 6 to

costa. Hind wings fuscous, somewhat whitish at base; cilia

fuscous brown at base, greyish terminally.

Expanse 53 mm.
Hab. Avangarez.

Poresta punctulum, sp. n.

S • Palpi grey in front, brown behind, and with a lateral

black streak. Head: frons light brown; vertex ochreous

buff ; tufts dark brown and grey. Collar and thorax ochreous

buff, partly shaded with dark brown ;
patagia dark grey.

Abdomen fuscous grey, terminally shaded with reddish

brown. Fore wings reddish brown ; a white line from near

base of costa oblique to near submedian and parallel with it

to termen, below the line the base and inner margin is greenish

grey irrorated with fuscous; a black point on discocellular
;

the costal margin finely paler ; a black line outwardly shaded
with dark violaceous from apex to white line medially

;

the outer margin shaded with violaceous ; marginal black

points between the veins slightly sliadt d with grey, a curved
terminal line between veins 2 and 3, outwardly filled in with

white and grey. Hind wings fuscous ; a whitish-buff streak

along inner margin.

Expanse, S 41, ? 54 mm.
Hab. Juan Vinas, Tuis.

Allied to P. thermesia, Felder.

DasT/IopJiia mgrescens, sp. n.

? . Palpi, head, and tufts dark brown, the latter shaded
with whitish. Collar and thorax black. Abdomen light

brown ; a greyish dorsal line. Fore wings greyish brown
;

the basal third black, with a black-brown streak in cell and
above submedian, and followed by a lighter brown shade,

and black medial line in cell, and below cell by the dark
medial line and a white shade ; the postmedial fuscous,
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geminate, wavy, incurved to submedian fold, then outcurvel,

with a velvt'ty daik spot just below vein 2, and a similar

line between 2 and 3 ; a subterminal black shade very broad

on costa, narrowing to a point at vein 2, with velvety

streaks between the veins, which are followed by angled

brown lines inwardly shaded witli buff; a daik point at

lower angle of cell ; a terminal black line preceded by grey

irrorations. Hind wings whitish; the veins on outer half

dark brown ; the margins fuscous shaded.

Expanse 45 mm.
Hab. Avangarez.
A male similar to this female is in the National Museum,

Washington, from Cuernavaca, Mexico.

Dasylophia -placida^ sp. n.

$ , Palpi and head brown ; tufts on head, thorax, and
patagia lilacine brown. Collar dark violaceous brown.

Abdomen light brown. Fore wings light brown, faintly

tinged with lilacine, and with grey on outer half of inner

margin
J
black irroiations on veins ; some faint darker streaks

at base ; a faint dentate antemedial shade; a medial shade,

inwardly very oblique from submedian fold to submedian
vein, and there preceded by a fine reddish-brown shade ; a

velvety black spot at lower angle of cell ; a geminate post-

medial wavy fuscous shade, incurved below vein 4, the two
lines well apart, the outer one followed by a pale shade, and
some reddish brown above and below vein 2 ; a subterminal

fuscous shade with dark streaks between veins 4 to 8, and
fuscous spots between 2 and 4, the dark streaks followed by

buff streaks; a terminal dark lunular line, the points ex-

tending on cilia. Hind wings whitish ; the veins on outer

half and margins fuscous.

Expanse 40 mm.
Hah. San Jose, Avangarez.

Allied to LK guarana, Schs., but the antenna? in the female

o\ placida are simple, whereas in ^^warawa they are pectinated.

Dasylophia indecoris, sp. n.

^ . Antennae pectinated to near tips. Palpi, head, and
patagia dark lilacine grey ; a dark brown lateral line on
palpi; collar dark brown. Abdomen grey-brown. Fore
wings grey-biown ; the cell and costal margin broadly shaded

with fuscous brown ; an oblique fuscous shade from costa

antemedially to end o£ cell, angled and inwardly oblique to

inner margin ; a pale postraediul shade on costa ; median vein
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greyish buff edged with reddish brown; veins 2-4 and 5-7

terminally with fine fuscous streaks, edged with greyish

buff; geminate brown streaks coalescing partly between

veins 4-8 ; subterminal and terminal fuscous spots between

veins 2-4. Hind wings fuscous brown, tinged with white at

base, in and just beyond cell.

Expanse 38 mm.
Bab. Cachi.

Allied to D. seriata, Druce.

DasylopMa angustipennis, sp. n.

^ . Frons and collar buff-brown ; vertex and thorax

reddish brown
;
patagia violaceous brown ; tufts at base of

antennse greyish brown. Abdomen above greyish brown,

with dark irrorations terminally. Fore wings brown ; base

of costa and inner margin buff; a very oblique reddish-brown

shade from costa across middle of cell, incurved and finely

dentate to inner margin, followed by a fine geminate fuscous

line from vein 2, sharply oblique towards base from sub-

median fold, punctiform at fold and vein 2 ;
postmedial

space below 4 to tornus shaded with grey ; veins 4-7 dark

brown
;

geminate fuscous and brown streaks from cell to

termen and subterminal buff streaks between veins 4-8

;

traces of a curved postmedial line, followed by a white and

black spot between 2 and 3 ; a subterminal lunular buff line

edged with reddish brown between 2 and 4. Hind wings

white ; veins terminally, inner margin broadly, and apex

slightly irrorated with fuscous.

Expanse 46 mm.
Bah. El ISitio, Juan Vinas.

Wings longer and narrower than usual,

Arhacia carina, sp. n.

^. Palpi, head, collar, and thorax violaceous brown;
palpi tipped with buff; a geminate dorsal whitish streak

from antennai to tips of patagia. Abdomen fuscous brown

;

a dorsal tuft at base mottled brown and white. Fore wings :

a broad brownish-black shade from base of costa through cell

and just below it to near termen between 4 and 6, on which

the veins are still darker streaked; a buff shade above this

along costa and below vein 7 to near termen with some brown
streaks ; the apical third of costa above vein 7 shaded with

lighter brown ; below dark shade the wing is lilacine brown
;

an outcurved daik geminate antemedial line ; a faint post-

medial line also geminate : a subterminal fuscous-brown
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sliade darkest from below vein 2 to vein 4; an olive-browu

terminal line cut by veins and preceded by a buff line; cilia

buff, with darker spots at veins. Hind wings whitish ; the

margins and veins terminally fuscous brown.
Expanse 35 mm.
The female has the hind wings entirely fuscous brown^ the

cilia whitish buff.

Expanse 42 mm.
Hah. Juan Vinas, Tuis.

Ceriira laqueata, sp. n.

S . Head white, edged with black laterally; a black spot
on vertex. Collar white, edged with black in front and
behind. Thorax white, streaked with black. Abdomen
white at base and terminally^ otherwM'se fuscous grey with
whitish transverse lines ; a postmedial black line on last

segment. Fore wings silvery white, the markings black;
basal and subbasal lines to submedian ; antemedial and
medial lines parallel, wavy, indentate on submedian, outbent
to inner margin; the cell-spot large, formed by a heavy
incurved line on medial side, outwardly straight between 2
and 3, obtusely projecting between 3 and 4, incurved between
4 and subcostal ; a geminate lunular postmedial line, followed
on costa by a thicker line; marginal oblique black lines

from 6 to termen of 4, 4 to 3, 3 to 2, and 2 to tornus
terminating in spots on cilia ; from apex to vein 6 a straight
line. Hind wings white; a fuscous patch at apex; some
fuscous hairs on inner margin ; a few fuscous irrorations on
outer margin ; dark points on cilia.

Expanse 34 mm.
Hab. Sixola.

Lirimiris imitans, sp. n.

(J. Palpi and frons reddish brown, irrorated with white;
vertex whitish buff, shaded with light brown ; collar bi own

;

patagia brown, edged with buff. Abdomen grey-brown
above; a dark reddish-brown dorsal tuft at base; terminal
segment and anal hairs buff, streaked with pale reddish
brown. Fore wings buff tinged with pale brown, and longi-
tudinal brownish streaks from base; a geminate dark reddish-
brown streak from base below cell to middle, followed by a
broad olive-brown shade, terminating at a small cluster of
black scales between veins 3 and 4 ; an olive-grey streak
near base above submedian ; the costal and inner margins
reddish brown, with darker streaks, from a little beyond base

;
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the outer maroin narrowly dark olive-green, preceded by a

light buff shade, followed by a fine whitish and a fine black

line, and terminally as well as cilia reddish brown crossed by
a darker brown line ; transverse whiiish and pale reddish-

brown lines at end of cell. Hind wings brown, the costal

margin and anterior portion of cell yellowish white ; a mar-

ginal darker brown shade, divided by a wavy buff line on
inner half; a terminal pale shade, divided by a darker brown
line, becoming black near anal angle.

Expanse 57 ram.

Uab. Sixola.

Fore wings similar to Arhacia combusfa, H.-S. ; hind

wings differ in colour and in having veins 3 and 4 well apart.

Dicentria patula, sp. n.

^ . Palpi, bead, collar, and patagia brown ; a fuscous spot

on vertex; thorax fuscous and dark brown. Abdomen
above fuscous ; the terminal segment and anal hairs fuscous

and buff. Fore wings : basal half of costa, cell, and a shade

along submedian to termen dull violaceous grey ; a velvety

dark brown streak at base below cell, and a similar streak on

discocellular, followed by a brown shade ; an olive-brown

shade below cell ; a broad curved postmedial buff shade from

costa to vein 2, divided by an interrupted fine brownish line
;

vein 5 edged wirli dark brown to termen ; a subterrainal dark

brown space above vein 2, extending to termen on vein 3,

with a buff spot below 3 ; vein 4, 6 to costa, and apex pale

olive-brown, with some terminal buff streaks. Hind wings

whitish ; fuscous hairs along inner margin ; the veins light

brown, becoming darker terminally.

Expanse 4L mm.
IJah. Cartago, Juan Vinas ; Volcano Turrialba, 5800 feet.

Dicentria missilis, sp. n.

^ . Head, collar, and thorax fuscous, mottled with grey

and light biown. Abdomen above fuscous brown, darkest

doisally at base. Fore wings light brown, tinged with buff

in and below cell and on outer margin between 3 and 6 ; a

velvety black-brown streak oti discocellular, followed by a

long similar streak between veins 4 and 5 ; vein 5 terminally

broadly olive-brown ; veins 3, 4, and 6 finely dark brown ; a

subterminal dark brown shade between veins 2 and 3 ; a

dark shade at base of veins 2-4 ; a dark streak from base

below cell to antemedial line, which is fine olive-brown,

formino- three outward curves; a whitish marginal spot
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between veins 2 and 3 ; an indistinct subterminal line,

punctiforra on veins ; cilia wliitisli buffi and brown. Hind
wings white, the veins and margin irrorated with fuscous

hairs ; a fuscous streak near inner margin.

Expanse ol mm.
Huh. Sixola, Juan Vinas.

Allied to D. stridula, Schs,, and D. dispardis, Sclis.

Dicentria rivalis, sp. n.

^ . Palpi buff, a t'uscous-brown patch laterally. Head and
thorax mottled brown and fuscous. Abdomen above fuscous,

the terminal segments buff and brown. Fore wings buff-

brown, shaded with pale reddish brown on inner margin; a

dark brown space at base of costa and cell ; a pale line on
either side of discocellular, preceded in cell by a dark shade

and followed by a dark brown streak from between 4 and 5

obliquely across vein 5; antemedial line faintly indicated;

small postmedial geminate streaks on veins ; subterminal

fuscous spots above vein fi ; a dark brown space on outer

margin from vein 2 to above vein 3 ; veins terminally

fuscous ; terminal brown spots between veins ; fuscous spots

on cilia at veins. Hind wings white, some terminal biown
scales ; a fuscous shade at anal angle.

Expanse 35 mm.
$ . Fore wings greyer; the lines and spots more distinct

;

the f^pot on discocellular oval, whitish grey, with dark centre
;

a geminate dark wavy line before cell-spot ; a curveddentate
fuscous line just beyond cell ; the postmedial very oblique on
costa and finely dentate, geminate ; the sul)terminal spots

larger. Hind wings : the veins terminally and outer margin
fuscous.

Expanse 44 mm.
Nab. Juan Vinas, Guapiles.

Allied to D. pahnita, Schs.

Dicentria rustica, sp. n.

(J. Head and thorax mottled grey-brown and fuscous;

frons shaded with buff. Abdomen above black ; a buff

space dorsally on last two segments; underneath whitish

buff ; a black ventral space at base ; the legs fringed with

long black hairs. Fore wings dull brown, irrorated with

fuscous brown, especially at base, on inner margin, and above
tornus ; a fuscous shade at end of cell ; antemedial very

indistinct, fuscous; tine fuscous streaks between veins beyond
cell

;
postmedial black points on veins ; veins dark brown

;



270 Mr. W. Schaus on

subterminal fuscous spots between veins shaded with buff

near toriius. Iliud wings white ; fine terminal fuscous

irrorations ; a fuscous-brown streak near inner margin from

base, ending in a fuscous shade at anal angle. Underneath
white. Fore wings : tiie veins on terminal half fuscous; the

postraedial area shaded with fuscous above vein 4 ; a sub-

terminal dentate fuscous shade ; sagittate fuscous spots on
veins terminally. Hind wings : a small fuscous shade at

anal angle.

? . Fore wings rather darker, the markings very confused.

Hind wings fuscous ; the basal area in and below cell shaded

with white ; a curved whitish line above anal angle.

Exi)anse 45 mm.
Bab. Sixola, Juan Vinas.

Dicentria tacita, sp. n.

Palpi, head, and collar medially brownish buff ; collar

otherwise, and thorax mottled brown and fuscous. Abdomen
above fuscous brown, the terminal segments whitish buff.

Fore wings brown, irrorated with fuscous at base, below cell

and vein 2, and on outer margin between veins 2 and 4
;

traces of dark brown lines between the veins beyond cell

;

marginal white spots at tornus and between veins 2 and 4;

black marginal spots between veins 6 and 8. Hind wings

white ; some brownish scales terminally ; a fuscous-brown

shade along inner margin.

Expanse 34 mm.
Hub. Sixola.

Dicentria Umosoides, sp. n.

^ . Head, collar, and thorax mottled light brown and

fuscous; some silvery white scales on patagia. Fore wings

brown; the costal margin, apex, and cell paler, shaded with

olive-green and pale buff; an olive-green spot at end of cell,

edged with whitisii
;

postmedial line geminate, dentate,

lunular and punctiform on veins, rather indistinct ; no streaks

between the veins ; elongated subterminal fuscous spots,

outwardly shaded with white on costa and at tornus; veins

broadly tipped with black. Hind wings white ; a terminal

brown line; veins terminally shaded with brown ; a fuscous

shade at apex ; a fuscous line near inner margin ; anal angle

fuscous.

Expanse 32 mm.
?. The markings more distinct; a geminate antemedial

line ; the subterminal spots all shaded outwardly with buff.

Hind wings whitish ; the margins broadly fuscous.
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Expanse 42 mm.
llab. Juan Vinas, Sixola.

Very closely allied to Dicentria {Meragisa) h'mosaj Schs.

Psilacron arthuri, sp. n.

cJ . Head, collar, and thorax mottled greenish bufF and
brown ; a black-brown transverse line on collar. Abdomen
fuscous above ; basal tufts greenish buff ; terminal segment
and anal hairs buff. Fore wings : some greenish buff at

base, and a black point below cell followed by a fuscous-grey

shade limited by the antemedial line, which is fine, black-

brown, geminate, somewhat oblique from costa to submedian,
then incurved; medially and below vein 4 grey, with darker

irroralioiis; a greenish-buff shade between 3 and 4 near cell,

above submedian medially, and about tornus ; a small brown
spot on discocellular, followed by a curved brownish shade
consisting of short streaks

; postmedial geminate, interrupted,

forming short velvety streaks on veins, followed between
veins 4-7 by a large fuscous-grey shade; a marginal dark
grey shade from costa to vein 4; a terminal olive-brown

line; terminal black streaks on veins; cilia whitisli, with
fuscous spots. Hind wings fuscous grey, the veins and inner

margin darker; a geminate postmedial line on costa filled in

with greenish buff.

Expanse 37 mm.
? . Fore wings olive-brown, shaded wath fuscous and dark

grey, tiie lines as in the male ; a large whitish patch on outer

margin from vein 2 to just above vein 4. Hind wings with

indistinct medial and geminate postmedial fuscous lines.

Expanse 41 mm.
Ilab. Juan Vinas.

Psilacron discolor^ sp. n.

S . Head, collar, and thorax mottled brown and greenish.

Abdomen above greyish brown ; dorsal greenish tufts at base.

Fore wings yellowish green, probably faded, shaded with
fuscous grey in and below cell medially; a subterminal dull

fuscous-grey shade from vein 4-7 ; a large antemedial
black space from below cell to inner margin ; a velvety black

semilunar spot at end of cell, and an inward fuscous shade
below it ; a fine incurved dark line from costa before sub-
terminal shade to vein 3, geminate from vein 7-3 ; a sub-
terminal fuscous shade between veins 2 and 3 ; a paler mar-
ginal line, lunular below vein 4. Hind wings brownish,
tniged with fuscous grey.
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Expanse 41 mm.
The female has the outer margin broadly shaded with

white between veins 2 and 4.

Expanse 47 mm
Hab. Juan Vinas, Tuis

This species may Drove to be a variety of P. roherli. Schs.

it is readily distinguished by the discal spot and black ante-

medial spaces.

Heterocampa altilis, sp. n.

? . Head, collar, and thorax mottled green and fuscous

brown. Abdomen fuscous grey, with daik velvety scales at

base. Fore wings : from base to tornus, end of cell, and
slightly beyond on costa dull green and brown, with some
fuscous shadings antemedially ; inner margin finely brown-
black ; a fine black medial line forming three outward
curves and inwardly shaded with dull green ; a buff streak on
discocellular, outbent anteriorly and divided by a fine black

line; a geminate white postmedial line on costa; from be-

yond cell and from vein 2 to costa a large greyish-black space

almost reaching termen, on which veins 2-G are brown- black,

and there are iutervenal dark brown streaks except between
veins 3 and 4, and also a postmedial and subterrainal dark
brown shade, the latter limiting the dark streaks ; between
veins 3 and 4 an ovate space containing a whitish strenk

along vein 3 and some green shadings ; a marginal green

shade outwardly edged by a fine black line; termen brownish,

with a terminal dark line. Hind wings fuscous brown ; a

faint postmedial pale line.

Expanse 44 mm.
IJub. El Sitio.

Heteroc'imjm apparata, sp. n.

J . Palpi fuscous brown, fringed in front with light brown.

Head greenish brown ; a darker shade on vertex. Collar

and thorax violaceous brown, the former tipped with dark

green
;

patagia and dorsal tuft at base of abdomen dark

green. Abdomen fuscous brown; the anal hairs yellowish

green. Fore wings apple-green ; a geminate black basal

line on costa; a black streak below cell at base; antemedial

line fine, black, geminate, lunular, preceded by a brown spot

on costa, and a similar space below cell to inner margin
;

bluish-white irroratious on costa medially, and an oblique

patch of similar scales between veins 2 and 3 from disco-

cellular, preceded below end of cell by some dark green
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scales ; discocellular light brown, edged with velvety fuscous

blown ; a fuscous geminate medial line on costa and a single

black medial line from vein 2 to inner margin
;
postmedial

fine, black, indistinct, lunular and oblique to vein 3, then
incurved and lunular, followed between 4 and 7 by some
scattered black irrorations ; a subterminal wavy black shade;
base of cilia yellowish; Hind wings fuscous grey, tinged
with lilacine ; a dark postmedial line on costa, followed by a
whitish spot ; cilia green.

Expanse 39 mm.
Hab. Tuis.

Heterocampa delecta, sp. n.

cJ . Head, collar, and thorax olive-green. Abdomen above
fuscous grey. Fore wings olive-green, strongly shaded with
white on outer half of costal margin and beyond cell ; an
oblique geminate basal fuscous line, tilled in with brown above
cell ; a wavy geminate antemedial fuscous line, rather in-

distinct; a fuscous medial line, outwardly edged with white
on costa, interrupted by a brown line on discocellular ; the
postmedial from vein 7, lunular fuscous and brown, spotted

with white on veins 2-7 ; a faint dentate brownish subterminal

shade. Hind wings fuscous grey ; a geminate dark post-

medial line on costal margin, followed by a large white space
at apex.

Expanse, (J 35, ? 45 mm.
Ilab. Juau Vinas, El Sitio.

Heterocampa dolorosa^ sp. ii.

Palpi brown, tipped with grey. Frons light brown.
Thorax black-brown, mottled with grey ; a white patch on
patagia. Abdomen dorsally brown, a darker patch at base;

terminal segments shaded with white. Legs and body below
greyish brown. Fore wings fuscous brown ; a large whitish

space from base of costa to medial, extending to submedian on
inner margin, inwardly limited by an oblique basal brown
shade and outwardly by the medial, which is outcurved
around end of cell and dentate below submedian fold ; the

antemedial geminate, black, inbent on subcostal and sub-
median, only faintly marked above median ; a black point in

cell; a brown lunule on discocellular; postmedial black,

geminate, lunular, divided by greyish lunules ; a subterminal

fuscous dentate line, outwardly partly shaded with whitish,

suffusing with marginal whitish spots between veins 2 and 4
;

cilia whitish, spotted with fuscou-?. Hind wings white;

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 18
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geminafee fascous postmedial lines on eostoi and a spot at apex

;

inner margin broadly fuscous.

Expanse, S 52, ? 61 mm„
Bab. Tuis, Juan Vinas-

Closely allied to //. atrax^ Schs-

Heterocamjju livida, sp. n.

^ . Head and thorax olive-brown. Tegulfe and patag-ia

steel-blue, edged with gi-een. Abdomen fuscous grey ; base

and terminal segment buff. Fore wings green ; steel-blue

spots 031 basal half of costa and one on inner margin ante-

medially ; some darker green at base below cell; antemediai

line indistinct, geminate
J
an oblique dark green shade from

cell to middle of inner margin, followed by a bluish-grey

shade in and below cell ; a paler gTeen space at end of cell

extending on to costa, containing a small brown spot at end

of cell, and followed above vein 4 bj a dark greenish shade

to subterminal, this shade being crossed by the fine lunular^

geminate, postmedial line; the subterminal broad, steel-blue,

edged witli fnseociSj inset below vein 3 ,' a pale green space

at apex ; a snbmarginal fuscous lunular shade from veins 3-7 ;

a terminal fuscous shade from vein 3 to apex, irrorated with

white on veins; cilia spotted with brown. Hind w'ings

fuscous; the base whitish buff; a blaek postmedial line,

followed by a pale shade.

Expanse 41 mm.
$ . Head and thorax steel-blue, the collar edged with

fuscous. Fore wings steel-blue, the lines hinular, blacky

geminate ; the basal line filled in with green in and below

cell ; the antemediai shaded with green towards inner margin ;

a curved black line at end of cell, followed by a brown-tinged

space, extending below cell to antemediai ; the postmedial

siiaded with brown from veins 3-7 ; the subterminal single,

lunular, heavily marked, black, shaded with white and olive-

brown outwardly ; terminal black streaks on veins, expanding

into spots on cilia. Hind wings fuscous brown, darkest on

outer margin ; a paler postmedial shade j cilia terminally

whitish and with fuscous spots.

Expanse 51 mm.
Uab, Juan Vinas, Tuis.

Heterocampa lucoideSy sp. n.

J . Head, collar, and thorax olive-green, with darker

patches on patagia. Abdomen above fuscous grey. Fore
wings yellowish gveen, mottled with olive-greenj forming a
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tlark patch around end of cell ; a subbasal line ; a basal spofc

on costa and below cell ; an antemedial spot on costa, followed

from subcostal to inner maro-in bj a deeply lunular geminate
line, outwardly heavily shaded with dark green between cell

and submedian fold ; a pale line on discocellular outwardly
darkly shaded ; the postmedial geminate, lunular from vein G

to inner margin, followed by a dark shade between veins 2

and 3 ; subterminal dark green lunular shades, heaviest

between veins 3-6 ; a submarginal olive-green shade
j

terminal dark spots between the veins ; dark green spots on
cilia at end of veins. Hind wings somewhat smoky, tinged

with roseate buff; a paler postmedial shade.

Expanse 40 mm.
Ilah. Juan Vinas.

Allied to Heterocampa [Luca] herbida, Wlk.

Heterocampa meretn'cia^ sp. n.

Palpi black behind, greenish buff in front. Frons light

brown. Vertex, collar, and thorax olive-green. Abdomen
green above, paler on two terminal segments; underneath
luteous. Fore wings light green; the base to antemedial,

which is nearly straight, dark olive-green ; a faint irregular

medial line ; a large buff spot at end of cell, containing two
brown spots on discocellular; a postmedial fuscous line,

lunular and faintly geminate, starting from a fuscous shade
on costa; subterminal black spots, inset between veins 4
and 6 ; quadrate black spots on cilia at ends of veins. Hind
wings roseate ; the outer margin broadly fuscous, preceded
by a fuscous postmedial line ; cilia pale green spotted with
black.

Expanse 40 mm.
Uab. Tuis.

Heterocampa novella, sp. n.

Head, collar, and thorax brown tinged with violaceous,

the vertex mottled with dull green. Abdomen brown tinged
with grey. Fore wings brown ; the costal margin from base
to postmedial mottled with dull green ; the inner and outer

margins dull green ; the lines indistinct, consisting of vague
fuscous shades ; the antemedial geminate on costa ; the

discocellular lighter brown with a tuscous shade beyond and
below it; a small whitish postmedial spot on costa; a broad
subterminal fuscous shade from vein 3 to near apex, preceded
by a faint pale brown shade ; a fine black interrupted mar-
ginal line ; cilia roseate brown with fuscous spots at veins*

18*
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Hind wings thinly scaled, tlie inner and outer margins

more distinctly fuscous brown ; a dark postmedial line

followed by a paler shade ; cilia roseate brown tipped with

white.

Expanse 39 mm.
Huh. Sixola, Avangarez,
Allied to IJ. sylla, Druce.

Ileterocampa peralta, sp. n.

^ . Head and collar violaceous brown. Patagia pale green

with a white spot on dorsal edge
;
pale green tufts on thorax

behind wiih long spatulate scales. Abdomen rich brown.

Fore wings dull fuscous brown ; a green basal line ; ante-

medial and medial green spots on costa ; an oblique fuscous

shade across end of cell to near tornus ;
area beyond cell and

above vein 3 lighter brown j outer half of inner margin

white, coalescing with two small white spots on submedian,

and marked by a greenish spot between them ; outer

margin shaded with fuscous to near apex ; a terminal

whitish-grey line j cilia liglit brown spotted with fuscous

at veins. Hind wings dark brown ; traces of a pale

postmedial line ; cilia whitish streaked with brown at

veins.

Expanse 33 mm.
Hah. Peralta.

Heterocampa jy^rplexa, sp. n.

^ . Head and thorax mottled green and brown ; the

teguise dark violaceous brown. Abdomen brown dorsally,

becoming paler terminally ; laterally fuscous. Fore wings :

the base narrowly green, crossed and limited by a dark brown
line; a black point below cell; antemedial space dark

violaceous brown, limited by the geminate dark antemedial

line which forms three outward curves below subcostal

;

medial space dark reddish brown from subcostal to sub-

median fold, below which it is green, and there are some
green spots on costa ; a light brown shade on discocellular

closely followed by a black medial line ; beyond medial the

wing is green ; the postmedial lunular, geminate, black, partly

indistinct ; subterminal brownish spots between veins 4-7,

crossed by a pale line ; an inwardly lunular marginal black

line ; the veins terminally streaked with black. Hind
wings white ; the inner margin and a terminal line fuscous

;

the veins terminally fuscous ; a buff spot at anal angle.

Two specimens from Sixola have a dark grey streak from
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medial to subterminal between veins 4 and 5, and the

reddish-brown medial shade extends between veins 2 and 3

to near tornus ; the veins on hind wings are black except, at

base.

Expanse 39 mm.
? . Head, collar, and thorax moss-green. Fore wings

paler in tint; three dark spots on subterminal shade between
4 and 7, and three spots between vein 3 and inner margin,

the spot between 2 and 3 largest. Hind wings fuscous grey
;

a buff spot at anal angle ; the cilia light brown and white

with dark spots at veins.

Expanse 43 mm.
Hab. Juan Vinas, Sixola, Avangarez.

Ileterocampa plebeia, sp. n.

Palpi dark brown fringed witli buff-brown. Thorax dark
brown ; head, collar, and patagia light brown. Abdomen
fuscous brown. Fore wings brown, the lines darker ; the

basal geminate; the antemedial geminate, finely dentate

on costa and in cell, wavy below cell, dentate on sub-

median ; antemedial space dark brown from costa across

cell ; a whitish-buff space below cell and on base of inner

margin ; a dark brown spot at end of cell, followed by a

dull shade oblique from costa, angled at vein 4 ; tiie post-

medial indistinct, geminate, followed by greyish scales on
submedian and veins 2-4, and by dark brown shades on
costa, and from vein 2 to inner margin, also by a quadrate dark
brown shade between veins 4 and 5 ; a subterminal whitish-

buff line, obsolescent towards apex ; the veins beyond post-

medial streaked with black; a faint terminal buff line above
tornus. Hind wings brown ; an indistinct postmedial buff

shade ; cilia whitish buff.

Expanse 38 mm.
Bab. Juan Vinas, El Sitio, Tuis.

Ileterocampa princeps, sp. n.

? . Head, thorax, and fore wings pale yellowish green.
Abdomen light buff ; some reddish brown at base dorsally

;

two transverse patches on last segment dorsally. Fore
wings : a dark oblique shade from base of cell to inner
margin suffusing above submedian with a fine curved ante-

medial line ; an oblique darker green shade medially from
costa to vein 2 subterminally, on which is a still darker
lunate spot on discocellular

;
postmedial greenish-white spots

on veins preceded and followed by small dark spots

most noticeable on veins 2-4
; dark streaks close to cell on
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veins 3 and 4 ; an indistinct subtenninal shade with darker

shadings on Veins; dark g-reen points on cilia at veins.

Hind wings white faintly tinged with jelloWj more distitictl/

ou in'iiei' margiiu

Expanse 45 mm.
Mab. Juan Vinas, El Sitio.

Heterocampa pifoha^ s|). n^

^ . Head and thorax dark moss-green ; some white scales

on tegtilcC behind. Abdomen above brown, paler dorsallj ;

aiial hairs tinged with rufou.s. Fore -vvings dark moss-green
;

a curved geminate dark brown basal line, filled in with

lighter brown; the antemedial, geminate, finely wavy,
lunular; an indistinct brownish mark on discocellular ^ the

postmediai lunular between veins, faintly geminate, with

white points on veins and a white line on inner margin

;

•subterminal brown and fuscous spots between the veins,

inset between 4 and 6j the veins on terminal third of wing
tinged witii fuscous and irrorated with grej scales ; white

points terminally on veins. Hind wings brown ; the cell

and beyond more thinly scaled showing a whitish ground
;

^he costal margin dark moss-green, with a geminate post-

medial line, continuing as a pale shade to inner margin.

Expanse 40 mm,
? V The abdomen with dark brown dorsal tufts. Fore

wings brighter green ; the subterminal spots sagittate.

Hind wings greyer, the outer margin tinged with green.

Expanse 49 mm,
Ilab. Juan Vinas,

Allied to //. delira, Schs*

HeteTocampa spectra, sp^ n,

*$ . Head, collar, and thorax white mottled with brownish-
grey hairs-. Abdomen ochreous butf, the terminal segment
dorsally whitish^ Fore wungs white, thinly irrorated with

ochreous brown and dark brewn ; a wavy, curved, teisnl

ochreous-brown line •; the antemedial faint, geminate, fuscous,

oblique from cell, terminating in a fuscous patch on middle
of inner margin ; a small dark brow^n spot at end of cell, and
two oblique brown lines above it on costa

;
postmediai

geminate, lunukr, fuscous, indistinct, foliow^ed by a brownish
shade en costa ^ subte-rminal sagittate black spots betweera

the veins ; cilia white spotted with brown at veinSx Hin<i

wings light greyish brown ; a dark terminal line , a, post-'

medial whitish shade.
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Expanse 47 mm.
IlafK Poas.

Allied to IL isidr&, Sclis.

Rhuda tuisa, sp. n.

Palpi and frons raottkd grey and brown, tlie latter crossed

by a brown line. Vertex, collar, and thorax olive-brown

;

whitish lines on collar in front; patagia crossed by a white

transverse line, and posteriorly with a large iihieine-grey

patch. Abdomen brownish above, ochreous tufts laterally
;

underneath yellowish. Fore wings : a silvery-white stripe

from base of cell to submedian at inner line, below which the

basal area is white irrorated with fuscous brown ; a browii

shade from base of costa to tornus and along inner margin
beyond the inner line, with a fuscous streak at base of sub-

costal and median, and submedian medially ; aboi/'e the

brown shade the wing is roseate aci'oss cell and between
veins 2 and 4 to near ternjen, and is crossed by three tine

outer lines, very oblique inwardly from vein 4, the outer of

the tliree lines much thickened between 2 and 3 ; above the

roseate shade a narrow silvery-wliite shad>e surrounding an
elongated silky olive-brown space along costa which is

posteriorly edged by a fuscous-brown line, oblique from costa

to lower angle of ceil, straight along vein 4 to within 4 mm.
of teimen and then tiue^y creiiulate to costa ; a wavy mar-
ginal brown iine, beyond which thetermen is thickly irroi-ated

with brown. Hind wings yellow; the apex and outer

margin broadly black.

Expanse, ^ 50 mm.
Expanse, ? 59 mm.
HaK Sixola, Tuis.

Chadisra kibiida, sp. n.

^. Palpi, head, collar, and thorax light brown shaded
with reddish brown ; a black spot on vertex behind

;
patagia

grey mottled with brov/n. Abdomen above fuscous brown ;

gi-eyish tuft at base, and grey dorsal line expanding ter-

minally. Fore wings grey ; an interrupted basal black line

beyond which to antemedial the space is tinged with fuscous

brown ; the antemedial geminate, the first line i-ndistinct

fusco?is, the second line velvety fuscous brown, sinuous, the

naiTow shade between thera lighter brown ; an inbent

whitisli line on discocelliilar followed by a vague medial
fiuscous shade ^ the postmedi^l velvety fuscous brown, slightly

iax:urved from subcostal to vein 4 then wavj aiid somewhai!;
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oblique to inner margin, followed by a brownish shade

limited by the subterminal, which consists of coalescing

clusters of velvety scales between 5 and 8, followed by a

whitish line somewhat outcurved on vein 4, and parallel with

termen to inner margin ; the outer margin whitish irrorated

with brown, very densely so above vein 4 ; some marginal

dark brown lunules between 4 and 7 ;
terminal dark spots

at veins extending on cilia. Hind wings white, the vein on

outer half dark brown ; the outer margin fuscous brown
;

cilia white.

Expanse 38 mm.
? . Collar fuscous brown. Fore wings very similar to

male, the subterminal velvety black continuous, almost

straight from costa to below vein 4, where it is angled out-

wardly, then inbent, and finely dentate, outwardly edged

with white ; a fine marginal brown line, angled below vein 4.

Hind wings fuscous, tinged with white at base ;
cilia

brownish tipped with white.

Expanse 38 mm.
Hah. Tuis.

Chadisra luculenta, sp. n.

Palpi dark brown, greyish in front. Frons dark grey.

Vertex, collar, and thorax buff shaded with brown ; patagia

grey irrorated with fuscous, and dorsally edged with brown.

Abdomen dorsally and terminally grey, laterally broadly

fuscous brown ; underneath white. Fore wings light brown

irrorated with fuscous below cell on basal third ; the costal

margin crossed by black lines medially, spotted with black

and white on apical third ; an antemedial geminate black

line filled in with white from subcostal to submedian, followed

by a broad white space crossed by dentate black lines,

limited by a geminate lunular black line inset on vein 3, so

the white space becomes much narrower and terminates in a

point on inner margin; the apex shaded with white ; sub-

terminal triangular black spots between veins 5 and 8, and

small dark brown intervenal spots below vein 4; an irregular

marginal black line ; an interrupted dark brown line at base

of cilia, which is white with geminate brownish streaks.

Hind wings white ; the outer margin black, widest at

apex ; some fuscous hairs on inner margin above angle.

Expanse, S 37 mm.
Expanse, ? 41 mm.
Hab. Juan Vinas, Tuis.
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Chadisra proilauta, sp. ii.

$ . Palpi in front white irrorated with brown, dark brown

behind. Head, collar, and thorax brown
;

patagia grey.

Abdomen brown above, the basal segment whitish grey.

Fore wings : basal third of costal margin and cell whitish

irrorated with brown ; below cell more narrowly similar,

limited by an inwardly oblique fuscous shade from cell, and

with a brown streak below median ; a wavy black medial

line divided in cell by a light brown shade and followed by
a dark grey shade at end of cell ; the medial space brown ; a

postmedial lunular black line inset on vein 3, irregularly

edged with white and followed by a brown space, leaving-

the terminal area above vein 3 white thinly irrorated witii

brown ; subterminal black spots between veins 6 and 8, and
smaller spots between 2 and 4 ; a marginal irregular brown
line, beyond which the irrorations are thicker. Hind wings ;

basal half whitish irrorated with brown ; outer half fuscous,

narrowing at anal angle ; cilia white.

Expanse 35 mm.
Hah. Tuis.

Rifargia dissepta, sp, n.

S . Head brownish mottled with grey. Tegulae brown,
tipped with grey behind, and with two lines of grey scales in

front. Thorax and abdomen grey irrorated with brown
except on four basal segments of abdomen, Fore wings and
cilia whitish thickly irrorated with light brown ; a brownish
basal shade on costa, preceded by an oblique white spot and
some darker brown scales in and below cell ; two fine black

lines on either side of discocellular, the inner one angled

anteriorly, the branch extending towards base, the outer one

angled at middle of discocellular, the branches extending

outwardly ; a fine brownish medial shade and fine postmedial

lunular line around end of cell ; a subterminal whitish den-

tate shade witli fuscous streaks between veins 4-8 and a

small fuscous spot above and below vein 2; a marginal dark
line straight from costa to vein 4, then lunular. Hind wings
white at base, the veins and some hairs brownish ; the outer

margin broadly black ; cilia white.

Expanse 45 mm.
? . Fore wings : no basal dark markings ; traces of an

antemedial lunular line ; no black lines at discocellular, the

medial area from cell to inner margin tinged with fuscous

brown, and a similar shade at end of cell.

Expanse 47 mm.
Hab. Avangarez.
Possibly only an extreme form of R. distinguenda, Wlk,
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Loheza irrorala^ sp, n.

$ . Head, collar, and thorax whitish gi-ey mettled with

dark brown hairs ; on thorax posterioriy a curved dark brown
line, the scales partly tipj:)ed with ocln-eous. Abdomen

:

dorsally fuscous i>rown, with light brown shades anteriorly

on segments ; a small white tuft at base and a white dorsal

iine ; last segment grey. Body below wiiite. Fore wings
white thinly irrorated with dark brown and ochreous, the

latter chiefly along the lines and on antemedial portion of

inner margin; an indistinct geminate antemedial line, deeply

dentate and suffusing witli medial shade above submedian
;

the medial crossing end of cell, nearly straight and outwardly

toothed on veins, followed by a broad whitish space ; the

postmedial, geminate, lunular, more wavy in the female, and
thickly irrorated with dark brown and ochreous ; the termen
clearer white; an irregular brown marginal line. Hind wings

wliite- some fuscous scales at base; a medial fuscous line

not reaching costa.

Expanse 69 mm,
5 . Fore wings more evenly and thickly iri-orated witk

brown scales.

Expanse 90 mm.
Hah. Juan Vinas, Tuis, Sixola.

Allied to L, scliami, Dogn.

Aiiita costalh, sp. n.

Palpi whitish buff in front, dark brown behind. Head,
collar, and thorax dark brown } a streak in front of antennae

and patagia whitish buff. Abdomen above fuscous brown.

Fore wings: the cell anteriorly and costal margin whitish

buff; the extreme costa finely black-brown, somewhat broader

towards apex; tlie wing otherwise olive-brown, paler be-

tween veins 4 and 6 ; veins 5 and 6 and 7 terminally dark
brown ; a transverse fuscous-brown shade at base ; traces of

a darker geminate antemedial line below cell; a curved dark

siiade oil discocellular, edg-ed with whitish buff; traces of a

postmedial line from below vein 5, outwardly shaded with

xvhitish buff between 3 and 4. Hind wings irrorated witk

fuscous brown.

Expanse 42 mm,
ffab. Sixola.

Allied to A, hasipunda, Schaus,

Hemi-oeixis ain&nd^, sp, n,

(J . Head and thorax lilacine brown ; some wliite irro-

fations on vertex. Abdomen brown alx)ve. buff underneaUu
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Pore wings brown tinged with lilacine
; tJie lines consisting

v?f vrliite points on veins ; a white point at base below median
;

The antemedial nearly straight ; tiie outer line from costa at

2 mm. from apex to middle of inner margin ; an oblique

fuscous spoi at end of cell, from which an oblique slightly

darker brown shade extends to outer margin ; faint sub-

terminal dark streaks on veins 6—8 ; a few whitish scales at

f.pex 5 cilia brown ; the inner margin lobed and excised.

Hind wings browMi, the veins darker ; cilia tipped ft^ith

white ; no opaque spot,

Expanse 88 mm.
Hah. Juan Vinas.

Allied to H. muscosa, Schs.

Hemiceras cei'ba, sp. n,

^ . Head and collar fawn-colonr, the vertex white.

Thorax lilacine brown. Abdomen light brown above tinged

with fuscous. Body underneath buff-brown. Fore wings
bright reddish brown tinged with lilacine ; a tine grey streak

along costa ; thi-ee antemedial black points, the one on median
more remote from base ^ apex fuscous with white irrorations

;

a fine straight dark brown line from apex to middle of inner

margin, faintly punctiform on veins, and outwardly edged
by a lighter brown linej inner mai-gin lobed and excised.

Hind wings wliitish tinged with ^brown ; the veins, inner

and outer margins light brown ; the stigma darker brown.
Expanse 48 mm.
Hah. Tuis.

Bemiceras teltOj sp. n»

S ' Head and -collai- reddish brown ; vertex and base ot

antennae white ; collar posteriorly, patagia, and abdomen
dorsally violaceous brown„ Body below brownish buff.

Fore wings silky reddish brown tinged "with violaceous
except on outer margin which is dull reddish brown, branching
to postmedial between veins 3 and 4 ; extreme costa irrorated

with fuscous and white, but very indistinct ; antemedial fine,

nearly straight, duU reddish brown, indistinctly punctiform on
veins ; a tine black stre&k on discocellular

;
postmedial

similar, linear from vein 2 to inner margin, consisting of
black points on veins fi-om 2 to costa ; inner raavgin lobed
and excised. Hind wings silky brown without a stigma ;

cilia tipped with white.

Expanse 45 mm,
Hal>, Tms.
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Hemiceras elarki, sp. n.

($ . Head, collar, thorax, and fore wings brownish buff

faintly tinged with roseate ; collar edged posteriorly with

fuscous grey. Abdomen above fuscous brown. Body below

whitish. Fore wings : lines fine, yellowish buff, edged on

medial side with olive-brown ; the antemedial slightly out-

curved ; the postraedial from costa at 2 mm. from apex to

middle of inner margin ; the inner margin straight ; a large

black spot at end of cell, preceded by another spot below

subcostal ; veins finely irrorated with greyish
j
a faint darker

subterminal shade inset at vein 4. Hind wings light silky

brown; the opaque spot concolorous.

Expanse 46 mm.
The female has the discal spots faintly indicated.

Bah. Juan Vinas, Alajuela.

Named, after Mr. J. B. Clark of Alajuela, at whose house

I first discovered this species.

Hemiceras corema, sp. n.

<J . Head, collar, and thorax lilacine brown; a white line

across top of frons. Abdomen slightly darker above. Body
below whitish. Fore wings lilacine brown; the costa finely

whitish ; the lines light buff, shaded with darker brown on

medial side ; the antemedial straight ; the postmedial oblique

from costa at 3 mm. from apex to inner margin just beyond

middle ; a black spot on discocellular preceded by a black

spot close to subcostal ; the veins partly irrorated with grey

and fuscous ; faint traces of a pale subterminal shade ; cilia

dark brown, finely tipped with white ; inner margin sinuous.

Hind wings whitish shaded with brown, darkest on outer

margin ; an opaque brown spot at vein 2 ; cilia brown basally,

outer half white.

Expanse 42 mm.
Hab. Sixola, Avangarez.
Allied to H. puiverida, Gn., and //. indigna, Schs.

Hemiceras lepida, sp. n.

S . Head, collar, and thorax lilacine brown; a white band
across top of frons. Abdomen greyish brown above, whitish

underneath. Fore wings light lilacine brown irrorated with

pale reddish brown ; antemedial line from subcostal, fine,

wavy, indistinct, brown, followed by a darker brown shade
outwardly curved to inner margin near tornus ; a faint oblique

fuscous streak at end of cell, from which a brown shade

extends to outer margin, where it expands towards apex and
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tot-nus ; an outer row of black points on veins from costa at

?) mm. from apex to vein 2; an indistinct subterminal dentate

brown shade ; cilia brown. Hind wings whitish ; the veins

and margins tinged with brown ; a large opaque brown spot

at vein 2 ; cilia tipped with wliite. Inner margin of fore

wings slightly lobed and excised.

Expanse 45 mm.
Ilab. Juan Yinas, Tuis, Limon.

cJ . Head, collar, and thorax lilacine brown. Abdomen
above greyish brown. Body below pale buff. Fore wings

brown ; the antemedial line, black, nearly straight, with a

black point on median and submedian; an oblique darker

brown spot at end of cell
;
postmedial consisting of black

points on veins partly irrorated with grey scales, inwardly

oblique from costa at 2 mm, from apex to middle of inner

margin and followed by a dark shade below vein 2 ; a deeply

dentate subterminal darker brown shade from costa to vein 2 ;

inner margin nearly straight. Hind wings light brown ; the

veins and outer margin darker brown j a whitish shade at

base due to thin scaling.

Expanse 37 mm.
Hub. Sixola, Gua|)ilcs, Tuis, Juan Yinas.

Yery closely allied to 11. lotula, Gn., and //. tulola, Schs.

llemiceras siderea, sp. n.

? . Palpi and frons ochreous bufF. Vertex fuscous brown
and white. Collar dark reddish brown and white. Thorax
iuscous brown irrorated with white ; patagia ochreous brown.
Abdomen above fuscous grey. Body below and anal hairs

yellowish. Fore wings reddish brown tinged with grey,

except on costal and outer margins ; the extreme costa white j

two oblique black points at end of cell ; antemedial outlined

by whitish irrorations on either side below cell to inner margin_,

and a white point on subcostal
;
postmedial similarly formed,

being preceded by white points on veins which are irrorated

with black and white from cell, and followed by broad whitish

streaks irrorated with reddish brown along veins to near

termen, these streaks being also spotted witli fuscous brown
subtenninally ; outer margin otherwise broadly deep yellow ;

inner margin slightly lobed and excised. Hind wings fuscous

brown ; cilia yellowish white.

Expanse 45 mm.
Ilab. Guapiles, El Sitio.
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Uemiceras torva^ sp. n.

Palpi buff in front, brown behind. Head : fi-ons lilacin©

brown ; a white band behind ; vertex white irrorated with
brown. Collar buff shaded with brown and violaceous be-

hind. Thorax violaceous
;
patagia ochreous buff. Abdomen

light brown above. Body yellowish white underneath. Fore
wings ochreons buff; a fine wavy antemedial line, faintly

punctiform on veins ; a small brownish spot at end of cell,

preceded by a point below subcostal ; a row of fuscous points

on veins from costa at 2 mm. from apex to a large spot on
inner margin at excision, this spot somewhat reniform, brown
broadly edged with dark violaceous ; the lobe and excision

on inner margin finely edged with dark violaceous ; a sub-

terminal dentate pale brownish shade from vein 4 to apex.

Hind wings brownish white ; the veins terminally, inner and
outer margins more distinctly brown; the stigma still

darker.

Expanse 41 mm.
Hob. Sixola, Guapiles.

Close to //. va^heri, Schs.

Hemiceras zula, sp. n.

Head : frons reddish brown; vertex grey mottled with

white. Collar and thorax greyish, irrorated with reddish

brown. Abdomen above fuscous grey. Body below whitish.

Fore wings silky grey, palest on costal margin ; antemedial

line fine, dark brown, outwardly oblique across cell, indentate

below cell, then outwardly oblique but slightly indentate on
submedian, with black points at subcostal and at angles

;

postmedial very fine, brown, lunular, dentate with black

points on veins ; a faint silky brown shade from vein 2 to

inner margin crossed by postmedial; some faint silky brown
shades on outer margin ; inner margin lobed and excised.

Hind wings greyish brown ; a whitish shade in and beyond
cell ; cilia white, opaque spot concolorous.

Expanse 42 mm.
The female has pectinated antennse.

Expanse 46 mm.
Hah. Tuis.

Distinguished from H. deoniata, Wlk., by the pectinated

anteim^ in the female and the more angular antemedial

line.
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XXX r.

—

Descriptions of some new Species of IJeteroeera from
Tropical South America, and Two neio Species 0/ Geome-
tvidvefvom West Africa. By Herbeut DliUCE, F.L.S. &c.

Fam. Syntomidae,

Homceocera sandio7i, sp. n.

Jfale.—Head and antennse black, collar and tegiilte dark
orange-yellow ; thorax and abdomen greenish black, banded
Tv-ith orange-yellow at the base and on the sides of tlie abdo-

men ; legs orange-yellow, banded with black. Primaries

hyaline, the veins and margins black : secondaries hyaline,

the veins and inner margin black.

Expanse 1^ inch.

Hab. Colombia, Pueblo Rico, San Juan ; Choco, 5200 feet

{Mus. Druce).

Uomceocera duronia, sp. n.

Male.—Head, palpi, thorax, and abdomen black ; an-
tenna black, tipped with white, the base of the thorax and
the last four segments of the abdomen banded with red; tiie

underside of the abdomen metallic green ; the legs pure
white. Primaries hyaline, the base, costal margin, a spot at

the end of the cell, and a mark below the aj)ex on the outer
margin all black ; the veins dark: secondaries hyaline, the
inner margin broadly l)lack.

Expanse 1^ inch.

Hah. Colombia, 2700 m. {Mus. Druce').

Allied to Homoeocera rodriguezi, Druce.

Afacrocnente semiviridig, sp. n.

Male.—Head, palpi, antennas, collar, tegulse, and thorax
black, antennce tipped with white; abdomen and legs bluish
black, the sides of the abdomen spotted with white at the
base ; the underside of tlie abdomen with a central row ot"

wiiite spots extending from the base to the anus. Primaries
black, the basal half metallic blue-green, the veins and fringe
black : secondaries metallic blue-green, the apex and outer
margin black, the fringe black. Underside very similar to
the upperside.

Expanse 1| inch.

Hah. Colombia, Siato, liio Siato; slopes of Choco, 5200 feet

{Mus. Druce).
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Fam. Hypsidae.

Eucyane meres, sp. n.

Male.—Head, antennae, collar, tegulse, and thorax black ;

abdomen and legs black, glossed with dark blue. Primaries

black, crossed from the costal margin beyond the cell almost

to the anal angle by a narrow crimson line, which is widest

on the costal margin ; the fringe black : secondaries glossy

dark blue, almost black in some lights ; the fringe black.

The underside similar to the upperside, but the crimson band
wider.

Expanse 2\ inches.

Hah. Colombia, Siato, Rio Siato ; slopes of Choco, 5200 feet

{Alus. Druce).

Pericojris practides, sp. n.

Male.—Head, antenna?, palpi, collar, tegulse, thorax,

abdomen, and legs black, the tegulae tipped with yellow, the

sides of the abdomen spotted with white, the underside of the

abdomen with a double row of yellow spots ; the anal tuft

red. Primaries blackish brown, shaded with semihyaline

grey at the end of the cell and beyond the cell to the inner

margin ; the inner margin edged with chrome-yellow, ex-

tending from the base to the anal angle; a marginal row of

small white dots extends from the apex to the anal angle ; a

red spot at the base of the wing : secondaries semihyaline

white, clouded with blackish brown, the veins black; the

costal and outer margin broadly bordered with chrome-yellow,

edged with black on both sides ; a series of white points

extends from the apex to the anal angle. Underside very

similar to the upperside, except that the outer margin of the

primaries is broadly bordered with chrome-yellow almost to

the apex.

—

Female very similar to the male, but browner

and the marking more indistinct ; the submarginal greyish-

white line much more distinct ; the abdomen banded with

white.

Expanse, c? 2^, ? 3 inches.
_

Bab. Colombia, Paso del Quindin, 3600 m. {Mus. Druce).

Allied to Pericopis arema, Boisd., and Pericopis palmeri,

Druce.

llyalurga gratidis, sp. n.

Male.—Head and collar black, spotted with white; an-

tennae and legs black ; tegulaj chrome-yellow, edged with

black ; thorax black, with two large white spots at the base;
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abdomen above clivome-yellow, with a wide central black line

extending from the base to the anus;, a greyish-black line on
each side of the abdomen, the underside pure white. Pri-
maries semihjaline white, the costal margin, apex, outer and
inner margin broadly bordered with chrome-yellow, edged
with black on both sides, the veins and a spot at the end of
the cell all black : secondaries hyaline white, broadly bordered
with chrome-yellow from the apex to the anal angle ; the veins
all black. The underside of both wings very similar to the
iij)perside, but with the outer margins much bhicker.

Expanse 2^ inches.

Hah. Pern, CJhanchamayo (Mas. Druce).
This species is allied to Ilijalurga noquei, Dogn. ; it differs

from all the other species of IJyalurqa known to me by
having all the veins of both wings black.

Ihjolarga ivhiteleyi, sp. w.

Male.—Head, antenme, and collar black, the head spotted
\vith white; tegulte yellow; thorax black, with two white
spots at the base; abdomen fawn-colour above, the sides and
underside white ; a brownish-black line on eacli side ex-
tending from the base to the anus; legs black and white.
Primaries whitish hyaline, the costal margin from the base
to about the middle dark yellow, then grey nearly to the apex

;

the apex and outer margin to the anal angle edged with
yellow, bordered with black on the inner side, the marginal
line white ; the fringe black

; a narrow black line crosses the
wing near the apex to the outer margin above the anal angle,
the veins dusky : secondaries hyaline white, bordered with
yellow from the apex to the anal angle, and edged with black
on the inner side; the marginal line white ; the fringe black.
The underside very similar to the upperside, but without any
of the yellow borders.

Expanse 2 inches.

Hah. Peru, Rio Napo {Whkeleij) ; Ecuador, Sarayacu
(Buclcleyj Mas. Druce).

Fam. Lithosidge.

Josiomorpliia alhoUneata, sp. n.

Male.—Head, palpi, antenna?, collar, tegulse, and thorax
black; abdomen glossy dark bluish black; legs black. Pri-
maries black, with a wide white central band extending from
the base and crossing the lower half of the cell almost to the
outer margin

; the fringe black : secondaries white, bordered

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 19
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with black from tlie base to the apex and from the apex to

the anal angle; the inner margin white; the fringe black.

Underside as above.

Expanse If inch.

IJah. Oolombin, Pueblo Ric?, La Selva, San Juan ; Choco,

2500 feet {Mus. Bruce).

Josiomorphia andosa, sp. n.

Male.—Head, palpi, antennae, collar, tegulre, thorax, abdo-

men, and legs black ; abdomen with a white line on each side

extending from the base to the anus; the underside of the

abdomen white. Primaries black ; a pale yellow central

band extends from the base to nearly the outer margin ; the

band is wide to the end of the cell and then becomes narrow :

secondaries pale yellow, bordered with black on the costal and
outer margins; the fringe black. Underside as above.

Expanse 2 inches.

IJab. Colombia, Siato, Eio Siato; Chaco, 5000 feet [Mas.

Drt(ce).

Allied to Josiomorpliia patula, WiAk., and Joiioinorphlx

striata, Druce.

Fam. Cossidee.

Bracliylia ineonspic aa, sp. n.

Male.—Head, antennse, collar, and thorax reddish brown
;

tegulai reddish brown, with a white spot at the base ; abdo-

men pale brown, clothed with greyish hairs. Primaries pale

brown, striated with dark reddish-brown lines ; three bands

of reddish-brown spots edged with white cross the wing from
the costal to the inner margin nearest the base; the fringe

pale brown : secondaries blackish brown, mottled with grey

spo^s. The underside of both wings very similar to the

upperside, but paler in colour.

Expanse 1^ inch.

Bab. W. Colombia, San Antonio, 5500 feet {Mus. Bruce).

Bruchijlia dentiUnea, sp. n.

Male.—Head, collar, tegular, thorax, and abdomen above

pinkish brown ; the underside of the abdomen and legs

greyish; antennaj black. Primaries pale pijikish brown,

darkest from the end of the cell to the apex and outer margin
;

a series of fine dentated dark brown lines cross the wing from

the costal to the inner margin ; the fringe dark brown :

secondaries pale brown, striated with tine dark brown lines.
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Underside of both wings very similar to the upperaide.

—

'X\\Q female like the male, but slightlj larger.

Expanse, c? Ig' ? -^1 inch.

Hah. C^lombiH, Tado, Rio San Juan ; Choco, 250 feet

{Mus. Bruce).

Lanjsdurphia 2'xiUidn, sp. n.

Male.—Head, antennae, collar, teguin?, thorax, abdomen,
and legs pale greyish brown. Primaries pale brown, the

costal margin spotted Avitb dark brown ; a row of pear-shaped
dark brown spots edged with white extends from the apex to

the middle of the inner margin ; a square-shaped brown spot
edged with white close to the base; several indistinct white
lines extend from the base parlly across the wing ; the fringe

dark brown : secondaries greyish white, with a submarginal
row of indistinct pale brown spots from the apex to the anal
angle; the fringe dark brown.

Expanse 1^ inch.

Hub. Chili {Mus. Bruce).

Zeuzera itys, sp. n.

Male.—Head, collar, tegulse, thorax, and abdomen sordid
white ; antennse yellowish brovn ; legs greyish brown,
l^imaries white, thickly striated with fine brown lines ; a
black baud close to the base and a black spot on the costal

margin beyond the cell : secondaries white, the veins pale

yellowish brown. Underside of both wings very similar to

the upperside.

Expanse If inch.

Hab. Colombia, Jimenez ; Rio Dagua, IGOO feet {Mas.
Druce).

Zeuzera roxano, sp. n.

Male.—Head, collar, tegulte, thorax, legs, and abdomen
dark grey; antennse yellowish brown. Primaries grey,
thickly irrorated with dark brown scales ; a short black band
on the inner margin near the base ; the fringe dark grey :

secondaries dark grey, irrorated with black scales.

Expanse 1^ inch.

Hab. Colombia, Tado, Rio San Juan ; Choco, 250 feet

{Mas. Druce).

Zeuzera undalosa, sp. n.

il/oZe.—Head, collar, tegul^e, thorax, abdomen, and legs
greyish white ; antennae pale brown. Primaries white,
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thickly maiketl with indisliiict brown spots and small lines :

secondaries greyish white. Underside similar to the upper-
side.

Expanse Ij inch.

Ilah. Colombia, Tudo ; Rio San Juan, 250 feet (Mas.
Druce).

Fara. Notodontidae.

Eose7na falcata, ?p. n.

Male.—Head, thorax, and teoulaj green ; antennae und
collar black ; base of thorax blackish brown ; abdomen
})inkish cream-colour ; legs brown. Primaries green, tiie

apex very slightly edged with brown : secondaries dark
pinkish cieam-colour. Underside of both wings pinkish

brown, the primaries green on the inner margin.
Expanse If inch.

llab. Colombia, Siato, Rio Siato ; slopes of Chaco,
5200 i^eet {Mus. Druce).

Earn, .ffigeridae.

jEgcria ventralis, sp. n.

Male.—Head, antennae, palpi, tegula?, thorax, abdomen,
and legs black ; collar and anal tult bright red, with some
long black hairs beyond. Primaries and secondaries hyaline,

the costal and outer margins of boih wings black ; the veins

bhick.

Expanse 1 inch.

llab. East Peru, Chanchamayo, 2000 m. [Mas. Druce).

^E(/eri'a peruviana
J
sp. n.

J/a/e.^Head, palpi, antennae, collar, teguhv, and thorax

black ; abdomen black, the two basal segments dark brown
;

legs pale yellowish brown. Primaries and secondaries pale

yellowish hyaline, the veins all dark brown ; the fringe of

both wings brown.

Expanse 1 inch.

JJab. Pern, Chanchamayo, La Mercede, 1000 m. {Mus.

Druce).

Eani. Geometridae.

Agatlda minuta, sp. n.

]\Iale.—Head, collar, tegulfe, thorax, and abdomen pale

green; anteniiEe brown; palpi green above, white on the

underside ; legs and underside of the abdomen whitish
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brown. Primaries pea-greeii, the costal margin, a waved
line crossing the wing at the end of the cell, and a band
crossing the wing beyond pale brown ; the marginal line

brown ; the fringe white : secondaries green^ the anal angle

and part of the outer margin pale greyish brown ; the brown
lines similar to tliose on the primaries. Underside of both

wings uniformly pale whitish green, botii wings with a rather

wide submarginal black band.

Expanse 1 inch.

Hah. West Africa, Bitje, Ja River, Cameroon?, 2000 feet,

dry season [Mus. Bruce).

A(jcdha (?) scmirufa, sp. n.

Female.—Front of head and palpi black ; head, collar,

tegulse, and thorax yellowish green; aLdumen pale brown;
legs black. Primaries yellowish green, broadly bordered
from the middle of the outer margin to the anal angle with
dark blackish brown : secondaries orange-red, broadly

bordered from the apex to the anal angle with blackish

brown, irrorated with orange-red scales ; tiie fringes of both
wings black. Underside of both wings red, with blackish-

brown borders.

Expanse 1^ inch.

Hab. West Africa, Bitje, Ja Kiver, Cameroons, 2000 feet,

dry season [Mas. Druce).

Oospila dolens, sp. n.

31ale.—Head, collar, tegulffi, and thorax dull green ; an-
tennge black; abdomen black above, greenish on the under-
side; legs brown. Primaries black, the base, a spot at the
apex, and a small spot about the middle of the outer margin
dull green ; the fringe black : secondaries dull green, broadly-

bordered from the apex to the anal angle with black; a black
dot at the end of the cell; the fringe black and dull white.
Underside very similar to the upperside.

Expanse I^^q inch.

Hab. West Colombia, La Maria, Dagua Valley, 4700 feet

[Mus. Druce).

Raclieospila ockendeni, sp. n.

Male.—Head, palpi, antenna?, collar, thorax, and abdomen
reddish brown ; tegulse white, edged with green on the upper
side; legs greenish white. Primaries dull green, banded
and irrorated with white ; a wide submarginsil brown band
extends from near the apex to the anal angle, where it is
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Jrroriited with black and white scales: secoi;danes similar to
i\iQ primaries, with a large brown spot at the anal angle; the
marginal line black ; the fringe white. Underside greenisii
white : primaries with a wnde submarginal black band ex-
tending from near the apex to the anal angle : secondaries
Avith a large black spot at the anal angle.

Expa-.ise If inch.

Ilab. Peru, La Union, Rio Huacamaya, Carabaya,
2000 [eet {Mus. I)nic,).

Allied to Racheospila calliope, Druce, fiom Mexico, but
very distinct.

XXXII.

—

The Anatomy o.nd Classification of the Teleostean
Fishes of the Order SalmojJercce. By C. TATii Regan, M.A.

(Publislied by permission of the Trustees of the British Museum.)

The order Salmopercse includes only three genera

—

Percojjsis,
Columbia, and Aphredoderus—each with a single species,
little fishes of the fresh waters of North America. It is an
isolated group, showing resemblances to the Iniomi, Micro-
cyprini, and Jierycomorphi^ but quite distinct from them all.

The following description is based on examples of all three
species :

—

External characters.—Body moderately elongate, com-
pressed, covered with adherent ciliated scales; lateral line

complete, running along middle of side. Mouth rather
small, terminal or subterminal, not or scarcely protractile,

bordered above mainly by the praemaxillaries ; maxillary
concealed or slightly exposed distally, without supramaxillary

;

small villiform teeth in thejaws. Head with large muciferous
cavities ; interorbital region flattish ; eyes lateral ; two
nostrils on each side. Gill-membranes attached to isthmus;
6 branchiostegals ; 4 gills; pseudobranchige. Dorsal fin

median, of 2 to 4 spines and 9 to 11 soft rays ; anal of 1 or

2 spines and 6 or 7 soft rays ; caudal with 18 or 19 principal
rays, 16 or 17 branched

;
pectorals lateral ; pelvics sub-

abdominal, each of 7 or 8 rays, the outermost simple and with
a rudimentary spine adnate to its basal part.

Air-bladder.—The Salmoperca? are pliysoclistic ; I cannot
find any trace of a pneumatic duct. In this I am confirmed
by Dr. W. G. Ridewood, who kindly examined an example
of Cohimbia transmontana.
Head- skeleton.—There are no parietal crests and the

occipital crest is developed only on the posterior face of the
skull; the posterior temporal fossse are open above j the
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inuciferous channels on the upper surface of the head are

separated in the interorbital region by a median ridge or pair

of ridges formed by the frontals and continued forward ou
the mesethnioid ; on the snout the rnuciferous channels lie in

the large thin nasal bones, which are concave, with both outer

and inner edges raised, the latter nearly or quite meeting
above the ethmoidal ridge. The parietals are separated by
the supraoccipital ; the otic bones are all well developed ; the

exoccipital condyles are contiguous ; there is a thin-walled

auditory bulla formed mainly by thebasioccipital, exoccipital,

and pro-otic ; there is no basisphenoid, and the pro-otics do not
form a roof for the myodome ; the alisphenoids do not meet
in the middle line, and there is no orbitosphenoid. The pra2-

orbital and suboibitals are ossified, without subocular shelf;

there is no supraorbital ; the opercular and hyopalatine bones
are all present and normally developed; the palatine is

attached to the head of the vomer and has a maxillary

process; the prienuixillaries have short pedicels which lie

between the proximal ends of the maxillaries ; the latter are

broadest distally and have no supramaxillaries ; the lower
jaw is formed of dentary, articulare, and angulare. The lower
pharyngeals are coalescent by their inner edges ; there are 3
sepaiate dentigerous upper pharyngeals on each side.

Vertebral column.—There are 30 to 36 vertebrae (13-17 +
17-19) ; the centra and arches are cc-ossified ; most of the
pra3caudals have rather strong transverse parapophyses ; the
ribs are strong, mostly inserted on the parapophyses ; the

epipleurals are feeble.

A. B.

CoJumhia irinmnontana

.

—A. Pelvic bones. B. Caudal fin skeleton.

ep, epurals (epaxial basalia) ; hy, hypurals ; c , last centrum ; %t, urostyle.

Skeleton of caudal fin.—The caudal fin skeleton (fig. B)
shows one feature of generalization, in that the hypurals of
the upper and lower lobes are attached to separate centra; in
other characters it is highly specialized, for the hypurals are
few and the uroneurals are reduced, ankylosed with each
other and with the last centrum, forming a urostyle.
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Skeleton of paired fins.—Tho post-temporal is forked,

attached to the epiotic above and the opisthotic biilow ; the

lijpercoracoid is perforate and tlie hypocoracoid is narrowed
forward below, meeting the cleithriim at or above the sym-
physis ; there is no mesocoracoid ; there are 4 liourglass-

shaped radials, only the lowest on the hypocoracoid ; the

post-cleithruni is single, laminar above, and slender and rod-

like below ; the pelvic bones are connected with the post-

cleithra ; tliey are formed of transverse portions which
broadly overlap and are nnited, and of rather slender pro-

cesses wiiich converge anteriorly (tig. A).

Two families may be recognized:

—

1. Percopsidae.

An adipose fin. (yandalof 19 principal rays, 17 branclied
;

pel vies b-rayed. Ve it just in front of anal fin. Palate

toothless. Vertebrae 34 to 36 (16-17 + 17-19).

Two genera : Percopsis and Columbia.

2. Aphredoderidae.

No adipose fin. Caudal of 18 principal rays, IG branched
;

pelvics 7-rayed. Vent at tlie throat (in tlie adult). Teeth

on vomer and palatines. Vertebrai 30 (13 + 17).

A single genus : Aphredoderus.

Jordan and Evermann (Bull. U.S. Nat._ Mas. xlvli. 1S96,

pp. 782-786) recognize to a certain extent the relationship

between these two families, but make each the type of a

separate order ; their idea that tliese fishes may be rather

closely related to the Percoid families Percidte and Centrarch-

idae is not confirmed by a study of the anatomy. Boulenger,

in the 'Cambiidge Natural History' (1904), includes tiie

Percopsidffi in the heterogeneous group Haplomi, whilst

Aphredoderus is placed in tlie Berycida?. Starks (Proc. (J.S.

Nat. Mus. xxvii. 1904, p. 603) has noted some of the cha-

racters which separate Aphredo lerus from the Berycoid-s.

MISCELLAXEOUS.

Eoycd Institution.

Professor Karl Pearso:^ being unable to lecture at the Eoyal

Institution on March 3, the Friday Evening Discourse on that date

will be delivered by Dr. F. A. Dixet, his subject being " Scents of

Eutterflies."
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Notes on Fossorial Hi/nienoptera.—III.

By Roland E. Turner, F.Z.S., F.E.S.

On some Species o/Thynnidsc, Scoliidse, and Sapygidse.

Unless otherwise mentioned, the insects described in this

paper are in the National Collection at South Kensington.
Some are in the collection of the Berlin Museum.

Family Thynnidae.

Spilotliynnus tiicumanensis , sp. n.

9 . J^igra, abdominis segraento primo macula mediali, scgmentis
2-5 maculis lateralibus flavis, segmento primo antice producto,

tuberculato
;
pedibus pallide testaceis.

Long. 8 mm.

Head nearly as long as the anterior breadth, strongly

rounded posteriorly, closely and rather deeply punctured,
sliglitly convex, depressed anteriorly, with a shining, sligbtly

concave area between the eyes and the base o£ the antennae.

Thorax very narrow ; the pronotum as long as the breadth
on the anterior margin, slightly narrowed posteriorly, shining,

with a few scattered punctures, the anterior angles prominent
and subtuberculate, a short longitudinal groove from the

anterior margin, the sides strongly depressed near the

posterior margin ; scutellum and median segment shining,

very narrow ; the median segment depressed and flattened,

longer than broad. Abdomen narrowed at the extremities.

Ann. (5 Mag. X. Hist. Ser. 8. Vol vii. 20
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the first segment sliiiiing and sparsely punctured, narrowed
towards the base and produced into a bluntly rounded [jro-

niiuence which projects over the apex of the median segment

;

second segment slightly broadened from the base, with tliree

well-marked transverse carinae, in addition to which the

apical margin is slightly raised; the remaining segments
shining and very sparsely punctured

;
pygidium almost

vertically truncate, the surface of the truncation rugose,

small and ovate, the ventral plate projecting beyond the

dorsal and pointed at the apex. Ventral segments sparsely

])unctured, most deeply on the fifth.

Black ; the first dorsal abdominal segment (except at the

base and on the middle of the apical margin), a small spot

on each side near the base of the second segment, a large

spot on each side on the third and fourth segments, and a

small spot on each side of the fifth segment yellow ; legs

testaceous brown; mandibles and antennae fuscous.

Length 8 mm.
Hab. Tucuman, N. Argentina {Steinhach).

Type in Berlin Museum.
l1ie shape of the first abdominal segment somewhat recalls

S. bltuberculutus, Turn.

Parelaphropter'a rollei, Turn.

Paeudehipliroptera rollei, Turu. Trans. Ent. Soc. London, p. 72

(1908). J.
Parelaphroptera rollei, Turn. Wj'tsman's Genera Insectorum, cv.

p. 21. J.

$ . ^Mandibles simple, not bidentate ; clypeus without a

carina, the anterior margin transverse. Head distinctly

broader than long, slightly narrowed anteriorly^ the posterior

angles rounded, shining and almost smooth, with a very

short frontal sulcus, the position of the ocelli indicated by
shallow and rather indistinct punctures, the cheeks produced

at the base of the mandibles into a blunt tubercle notched at

the apex. Antenna3 short, the length of the flagellum not

exceeding the length of the head. Pronotum nearly twice as

broad as long, the sides parallel, almost as broad as the head,

finely and closely punctured ; scutellum much broader than

long, narrowed towards the apex and sparsely punctured
;

median segment as long as the pronotum, broadentd from the

base, very steeply sloped posteriorly, sparsely punctured.

First abdominal segment vertically truncate at the base, much
shorter than the second and not much narrowed anteriorly

;

second segment with a low carina near the base, another,

higher, near the apex separated by a deep groove from the
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raised apical margin, the space between the basal and pre-apical

carinse indistinctly transversely rugnlose ; the remaining seg-

ments very sparsely pnnctured. Pygidium not compressed or

narrowed, the greatest breadth nearly as great as the length,

rather narrowly rounded at the apex. Intermediate tibiie

broad, tarsal ungues toothed.

Brownish black ; tibiie and tarsi testaceous ; a line on the

posterior margin of the pronotum, the ])osterior margin of

the scutellum, and a transverse band on the dorsal abdominal
segments ]-5, narrowly interrupted in the middle on seg-

ments 3-5 and broadly interrupted on the second segment,
pale yellow.

Length 10 mm.
Hub. La Paz, Mendoza [Jensen-Haariip)

.

This species differs considerably in both sexes from
P.flavomaculata, Andre, the type of the genus, especially in

the absence of lateral spines on the hypopygium of the male
and in the sculpture of the second abdominal segment in

the female.

Anodontyra haarupi, Turn.

Pfeudehtphroptera haarupi, Turn. Aun. & Mag. Nat. Hist. (8) iii.

p. 1.33 (1909). 2.
Parelaphropfern haarupi, Turn. Wvt^^man'3 Genera Insoctoruu), cv.

p. 21 (1910). $.

I was wrong in placing this species in my genus Parela-
]>hroptera, and also in my suggestion that it might prove to

be the female of P. roUei, Turn. I have now received

specimens of the male, and there can be no doubt that the

insect should be placed in the nearly related genus Anodon-
tyra, Westw.

($ . Mandibles bidentate, the outer tooth much longer
than the inner. Clypeus slightly produced and rather nar-

rowly truncate at the apex, moderately convex, shining and
almost smooth. Antennae about as long as the thorax and
median segment combined, the apical joints slightly arcuate
beneath, the third joint of the llagellum longer tlian the

second. Head finely and very closely punctured, covered
sparsely with short grey pubescence. Thorax and median
segment h'nely and rather closely punctured, the scutellum
and postscutellum almost smooth, shining

;
pronotum

strongly rounded at the anterior angles ; median segment
steeply sloped posteriorly. Abdomen strongly but not very
closely punctured, not very slender, tapering slightly to the

extremities ; a deep transverse groove close to the base of
the second dorsal segment ; seventh dorsal segment narrowed

20*



300 Mr. R. E. Turner on Fossorud Ilijmenopiei'a.

to the apex ; hypopygium short and not very narrow, pro-

jecting very little beyond the dorsal segment and truncate

at the apex. Third abscissa of the radius a little longer

than the second ; first recurrent nervure received at two-

thirds from the base of the second cubital cell, second at

one-fifth from the base of the third cubital cell, the division

of the first cubital cell incomplete.

Black; the mandibles at the base, the clypeus (except a

narrow transverse line near the apex), pronotum (except a

narrow transverse band on the sides, not nearly reaching the

middle), a large spot on the mesonotum, tegulse, scutellum

(except the margins), postscutellum, a broad, undulating,

transverse band on the median segment, mesopleurfe, a band

broadly interrupted in the middle on dorsal segments 2-6, a

spot on each side on tlie first dorsal segment, a nan-ower

band on ventral segments 2-4, the femora beneath and the

tibiae above bright yellow ; tibise beneath and tarsi testaceous

brown. Wings hyaline ; nervures testaceous at the base,

black at the apex.

Length 17 mm.
Hab. La Paz, Mendoza (Jenseti-Haarup).

On a second specimen the yellow markings, especially on

the median segment and abdomen, are more developed than

in the specimen described.

Genus Eucyrtotuynnus, Turn.

Eucyrtothijnnus, Turn.Wytsman's Genera Insectonim, cv. p.2-J (1910),

In this genus should be included several species placed

provisionally in Elaphroptera in my paper, Zool. Jahrb.

xxix. 2, 1910, viz. E. rosenbergi, E. anisitsi, E. acuttdentata,

E. obfuscata, and, with much doubt, E. mapire7isis and

E. inferna. E. steinbachii might be included in the genus

Chrysothyymus provisionally, which might also include

E. bogotana, E. mhnula, and probably also E. deserta and

E. desponsa, but none of them are very near the typical

species C inca, Turn., of which the female is still unknown.

Eiicyrtothynnus heymonsi, sp. n.

cJ . Niger, mandibulis, clypeo, marginibusociilorum,pronoto, macula

magna scutelli, postscutello, segment! mediani fasciis duabus

longitudinalibus, maculisque lateralibus segmenti 1™', 2°^', 3"'

quart ique fiavis ; alls subhyaliuis, nervulis fuscis ; clypeo emar-

ginato.

Clypeus slightly produced, shallowly emarginate at the

apex, the emargination not very broad, but extending over



i\rr. K. E. Turner o)i Fossorial Hymenoiiteru. 301

the whole apical margiu, the angles only slightly produced,

a narrow transverse depression on the middle of the clypeus,

the apical half slij^htly porrect. Mandibles bidentate, the

outer tooth acute, the inner very broadly truncate. Antennae
as long as the head, thorax, and median segment combined,
the apical joints slightly arcuate. Head and thorax finely

and closely punctured, abdomen more sparsely punctured
and shining. Median segment as long as the breadth at the

base. Abclomen rather slender; the first segment gradually
broadened from the base ; seventh dorsal segment narrowly
truncate at the apex, the lateral margins raised ; iiypo-

pygium short and narrow, rounded at the apex. Third
abscissa of the radius a little longer than the second, the

second recurrent nervnre received at one-third from the base

of the third cubital cell.

Black; the mandibles (except at the apex), clypeus
(except the depressed line on the middle), the frontal pro-

minences above the antennse, the margins of the eyes very
narrowly (except at the summit), a line on each side on the
j)osterior margin of the head, the margins of the pronotum,
a small spot on the tegnlse, a small spot on the mesopleurse,

a large spot on the scutellum and a small one at each of the
anterior angles, a line on the postscutellum, a broad longi-

tudinal band on each side on the median segment, a large

spot on each side on dorsal abdominal segments 1-4, and a
line on the anterior tibiae beneath yellow; anterior tarsi

luteous. Wings shaded with fuscous, a little more deeply
in the radial cell than elsewhere; nervures fuscous, stigma
testaceous.

Ijength 13 mm.
Hub. Tucuman, N. Argentina (Stcindach).

Type in Berlin Museum.
Near the group of E. maculipennis, Guer., but is a less

robust species, the clypeus is more produced and much
narrower at the apex, and the difference in colouring is

considerable.

Genus Thynnus.

The species placed in this genus in my paper on the
Thynnidae of the Hungarian jNIuseum (Ann. Mus. Nat.
Hung. viii. 1910) were not published in time for inclusion

in my revision of the family in Wytsman's ' Genera In-
sectorum.' The following changes in the generic names are

necessary :

—

Thynnus [Zeleboria) comj,ar should be placed in

Neozeltborla, Rohw. {Zeleboria, Turn.) ; T. {^olothynnvs)
exigmis and T. {/Eohjthynmis) lactarius should be included



802 IMr. R. K. Turner on Fossorial Uymenoptera.

in Ast/ie/Kjt/ii/niius, and T. rufoluteus, T. conator, and
7. ^?;'oi in Zaspilothynyras

.

Family Scoliidae.

Subfamily Mtzininm.

Myzine [Pseudomeria] dakarensis, Buyss.

Fsettdomeria dakarensis, Buyss. Soc. Linn. Bordeaux, p. 340 (1910). $

.

Specimens from Mogador differ in having the whole of

the legs red, instead of only the tibise and tarsi, and the

absence of -white hairs on the scape and posterior margin of

the head. They may possibly represent a distinct species,

but I have not seen specimens of dakarensis, and the differ-

ences do not seem sufficient to be of specific importance.

Hab. Mogador {Escalera). December and March,

Myzine (^Pseudomeria?) mogadorensis, sp. n.

c? . Niger, puuctatus, clypei apice, luargiuibus prothoracis, mesonoti

macula quadrata, scutelli maculis duabus, postscutelli macula,

fasciisquo latis apicalibus segmentorum abdominis ilavis
;
pedibus

ferrugineis, flavo-variegatis ; segmenti septimi angulis apicalibus

acutis.

Antennse about half as long again as the head, thorax, and
median segment combined. Clypeus widely and shallowly

emarginate at the apex ; head, thorax, and median segment
closely punctured and rather sparsely clothed with long

greyish pubescence, a small space below the anterior ocellus

smooth and shining ; the -anterior margin of the pronotum
transverse. Abdomen shining, finely and shallowly punc-
tured, rather robust, the segments not constricted, the basal

segment short and almost sessile ; the emargination of the

seventh dorsal segment broad, but not very deep, distinctly

broader at the apex than deep, the angles at the apex
pointed, the dorsal surface of the segment before the emargi-

nation with a short median longitudinal groove. Third

abscissa of the radius no longer than the second, radial cell

rounded at the apex.

Black; the clypeus at the apex (sometimes entirely), the

margins of the pronotum, interrupted in the middle on the

anterior margin, a quadrate spot on the mesonotum (some-

times obsolete), a spot on each side on the scutellum (some-

times obsolete), a transverse spot on the postscutellum, a

spot on the mesopleurae below the aiilerior wings, the tegulae,

and a transverse apical band^ broadest on the sides, on all the
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dorsal abdominal segments and on ventral segments 2-7,
often enclosing a brown spot on each side on the ventral

segments, yellow ; legs light ferruginous marked with
yellow. Wings hyalinej nervures black, the stigu^a pale

ferruginous.

Length 11-16 mm.
Hub. Mogador, S.W. Morocco {Escalera). JNIarcli.

In the pointed angles of the seventh dorsal segment this

species resembles lacteipennis, E. Saund., from Algeria.

From the date of capture and the locality I consider that it

is probably the male of Pseudomeria dakarensis, but it would
be unjustitiable to place them together without more con-
clusive evidence, in some specimens the third abscissa of
the radius is much shorter than the second

; the details of

neuration in Myzine cannot be relied upon for specific

characters, slight dillerences often occurring on the dillereut

sides of the same specimen. 1 do not look ou Pseudomeria
as of more than subgeneric importance.

Myzine oraniensis, Luc.

Myzine oraniensis, Luc. Explor. sc. Alg6rie, Zool. iii. p. 284 (1840). J

.

Hab. Morocco City [Escalera). April, 1 (J.

The specimen differs from an Algerian specimen in the

British Museum in having a black spot at the apex of the

clypeus, the punctures on the abdomen not quite as distinct,

and the third abscissa of the radius more distinctly shorter

than the second, especially on the left anterior wing.

Myzine fasciculata, E. Saund.

Myzine fusciculata, E. Sauud. Trrais. Eut. Soc. London, p. 533
(1901). 6-

Two specimens from Morocco City differ from the type in

having the anteunse black, the base and sides of the clypeus

only yellow, a yellow spot on each side above the antennae,

the apex and sides of the seventh dorsal segment narrowly
margined with yellow, the radial cell shorter and the stigma
shorter and broader and of a darker colour, there is also a

large yellow spot on the mesopleur?e.

These probably represent a subspecies, but longer series

of both forms are required as well as the opposite sex.

Elis (Mesa) ruficeps, Sra.

Myzine ruficeps, Sin. Cat. Hym. B. M. iii. p. 75 (1855).

This species may be divided into several subspecies,
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differing slightly in colour, though not always very constant :

(1) E. rujiceps, Sra., the typical form, is from Natal;

(2) E. rujiceps diapherogamia, Sauss., from the south of the

Transvaal ; (3) E. rujiceps atopogamia, Sauss., from Lake
Nyasa. Other forms which are nearly related and will pro-

bably prove to be subspecies are E. adeloyamia, Turn., from

Basutoland ; E. heterogamia, Sauss., which ranges from

Delagoa Bay to Mlangi in South Nyasaland ; and E. hova,

Turn, {nodosa, Guer., ? ?), from Madagascar. If the latter

is included, nodosa will have to be used as tlie specific name.

I am able to associate males Math the three subspecies given,

though only on circumstantial evidence.

The following key will serve to distinguish the nearly allied

forms in both sexes :

—

$ 5. A. Wings hyaline, slightly tinted with
fuscous. Legs black E. heterogamia, Sauss.

B. Wings fuscous, more or less glossed

with blue or purple.

a. Legs black.
«^. Front and scape black E. adelogamia, Turn.

6^. Front and scape red E. hova, Turn.

b. Legs red.

a^, Pronotum black, except on the

posterior margin ; mesonotum
and scutellum black E. rujiceps rujiceps, Sm.

y^. Pronotum and scutellum red.

a\ Mesonotum almost entirely [gamia, Sauss.

black E. rujiceps diaphero-

b^. Mesonotum red E. rujiceps atopogamia,

[Sauss.

S S- A. Posterior tibiae and tarsi testaceous.

Wings clear hyaline, without blue

gloss E. nodosa^ G u^r.

B. Posterior tibise and tarsi black above,

sometimes ferruginous beneath.

a. Wings hyaline, slightly glossed

with blue E. rujiceps diaphero-

b. Wings strongly shaded with fus- gamia, Sauss.

ecus. {^diyuncta, Turn.).

a*. Abdomen finely but distinctly

punctured, with short pubes-
cence E. rujiceps rujiceps, Sm

.

h'^. Abdomen obsoletely punctured
at the base, shining and with [Sauss.

less pubescence E. rujiceps atopogamia,

The comparative length of the second and third abscissae

of the radius does not seem to be quite constant in either

sex, but the second abscissa is shorter in hova and diaphero-

gamia than in the other forms. Hova also differs in being

more closely punctured. In nodosa, Guer., the basal abdo-

minal segment is much more slender than in the other forms.
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In all the males the apical dorsal segment is shallowly in-

cised at the apex.

El'is [Mesa) ametafla, sp. n.

^. Front longitudinally rugose, vertex punctured; cly-

peus and front below the base of the anteunse rather densely

clothed with white pubescence ; scape strongly punctured

beneath, the third joint of the flai^ellum longer than the

second; antennie as long as the head, thorax, and median
segment combined. Thorax closely punctured, much nar-

rower than the head ; the anterior margin of the pronotum
straight and slightly raised, with prominent angles ; meso-
notum longer than the pronotum. Median segment coarsely

rugose. Abdomen very slender ; the first segment half as

long again as the posterior femur and trochanter combined,

the basal half forming a narrow petiole flattened on the

dorsal surface, the apical half swollen, contracted at the

apex ; second segment about half as long as the first, twice

as wide at the apex as at the base ; third segment a little

longer than broad. Seventh dorsal segment almost pointed

at the apex, not incised. The whole abdomen subopaque,

minutely punctured and thinly covered with delicate whitish

pubescence. Third abscissa of the radius more than half as

long again as the second; first recurrent nervure received

beyond the middle of the second cubital cell, second ju.>;t

beyond one quarter from the base of the third cubital

cell.

Black ; the apical half of the clypeus, an interrupted line

on the posterior margin of the pronotum, a transverse line

on the apical margin of the third, fourth, and fifth dorsal

segments of the abdomen, a transverse spot at the apical

angles of the second and sixth segments, a line on the

anterior femora and on the anterior and intermediate tibiae,

the anterior tarsi and the basal joint of the intermediate and
posterior tarsi pale yellow. Abdomen without blue re-

flections. Wings clear hyaline, nervures black.

Length 11-14 mm.
Hab. Mlanji Boma, Nyasaland ; 2400 ft. [S. A. Neave).

26 April-5 May, 1910. Three s]jecimens.

Almost certainly the male of E. innot'da, Turn., which
was taken in considerable numbers at the same time.

E. heterogamia, Sauss., a larger species, also occurs more
sparingly in the same locality.

Very near E. asmarensis, Turn., but the second and third

dorsal segments are more elongate in the present species, the
third abscissa of the radius is longer, and the seventh dorsal

segment is without a carina.
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Elis varicolor, sp. n.

2 . Nigra, intida, sparsissime punctata, capite pallide femigineo

;

prothorace, macula magna mesonoti, tegulis, macula scutelli, linea

postscutelli, macula magna mesopleurarum, tibiis tarsisque antici8

aurautiacis; maculis lateralibus segmeutorum abdominis (sexto

excepto) flavis ; alls subhyalinis, venis fuscis.

Long. It) mm.

Clypeus shining, deeply punctured at the base. Head
shining, the vertex and ocellar region smooth^ front closely

punctured, prominent above the base of the antennae and
divided by a short, shallow, longitudinal sulcus. Scape
shining, very sparsely punctured. Pronotum and meso-
pleurse coarsely but not closely punctured, mesonotum and
scutellum very sparsely punctured ; median segment almost
smootii, with a coarsely punctured space near the middle of

the apical margin, the sides of the segment indistinctly

obliquely striated. Abdomen shining, with a few scattered

punctures towards the apex, the apical segment finely longi-

tudinally striated Radial cell very narrowly rounded at the

apex, the second abscissa of the radius nearly half as long
again as the third, cubitus of the hind wing interstitial with
the transverse median nervure.

Black ; the head pale ferruginous red ;
pronotum, a large

spot on the mesonotum, another on the scutellum, a trans-

verse line on tl:e postscutellum, the tegulse, a large spot on
the mesopleurse, and the anterior tibiae and femora orange ; a

large spot on each side of abdominal segments 1-5 yellow
;

calcaria whitish. Wings hyaline, tinged with yellow,

nervures fuscous.

Hab. Brazil (Sella).

Type in tiie Berlin Museum.

Elis frontalis, Burm.

Phsia frontalis, Bm-m. Stett. ent. Zeit. xxxvii. p. 177 (1870).

Hab. Cordova {Bunntister)
; Salta {Steinbach).

Elis ephippium, Fabr.

Tiphia epliippiutn, Fabr. Ent. Syst. ii. p. 228 (1793).

Hab. Porto Rico ; St. Thomas ; St. John (Berlin Museum)

,

Subfamily Tipsiinji.

Ejmmidiopteron elegantulum, Sm.

Epumidiopleron elegantulum, Sm. Journal of Entomulogv, i. p. 79

(1860).

There is some confusion about this name, the specimen
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marked as the type in the British ]\luseum collection being

7s'. julii, Rom.j which does not at all agree with the de-

scription. In Smith's collection I found under the name
E. eli^gantulum two specimens of Elis obscura, Fabr., which
answer well to the description. 1 am inclined to think

thnt Smithes label must have been shifted accidentally in the

Museum collection, and that elegantahan should be treated

as a synonym of Elis obscura, Faur.

Tiphia gigantea, sp. n.

5 . Nigra, nitidissima, sparse punctata, segmento dorsali sexto

longitudinaliter rugoso ; alls fuscis.

Long. lG-19 mm.

Clypens depressed, transverse at the apex, shining, finely

punctured at the base. Head shining, very sparsely punc-

tured on the vertex and round the ocelli, more closely on the

front
;
posterior ocelli nearly tw ice as far from the eyes as

from each other ; scape shining, with long pale fulvous hairs

beneath; the apical joint of the tlagellum rather slender,

narruwcd to the apex and longer than the jenultimate joint.

Pronotum sparsely punctured anteriorly, with a broad

smooth area posteriorly separated from the anterior portion

by a slightly depressed, arched row of deep punctures.

Mesonotum and scutellum shining, with a few scattered

punctures ; tegnlse large and smooth
;

pleurae sparsely

punctured. ]\ledian segment smooth, subopaque, the margins
sharply derined, nearly half as broad again as long, with

three longitudinal carinie, the outer ones almost parallel and
separated ii'om each other by a distance equal to about one-

third of their length, the sides of the segment obliquely

striated, the face of the posterior truncation opaque, shallovvly

punctured at the base. Abdomen shining, the segments
spaisely punctured at the base and the apex, more strongly

on the fourth and fifth segments ; the basal segment short,

almost smooth, without a carina at the base, the second
segment slightly constricted at the base; the sixth dorsal

segment longitudinally punctured-rugose, the sides of the

apical segments with rather sparse whitish pubescence. First

transverse cubital nervure short, the second three times as

long and slightly curved inwards in the middle. First re-

current nervure received at the middle of the first cubital

cell, second just before three-quarters from the base of the

second cubital cell ; stigma very small.

Black; the apex of the sixth dorsal segment dark reddish

brown. Wings rather pale fuscous, nervures black.

Hah. Petropolis, Brazil. August and October.
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Type in tlie Berlin Museum.
Much larger than any other known S.-American species of

the getius. It closely resembles large specimens of T. in-

ornaia, Say, but is miich more sparsely punctured, the median
segment is longer, tlie base of the second dorsal segment is

without longitudinal striae, and the wings are somewhat
longer and darker. It is more sparsely punctured than
either T. montezuma, Cam., or T. parallela, Sm , and the
apical joint of the flagelluni in the hitter species is much
stouter.

Subfamily Cosilinm.

Anthobosca carbo/taria, Hurm.

Myzine carhonaria, Burm. Stett. eut. Zeit. xxxvii. p. 1G8 (1876). $,

In a Brazilian specimen in the Berlin Museum the colour

of the hairs near the apex of the sixth dorsal segment is

bright fulvous. In another specimen from Nova Freiburg
the colour is much more obscure.

Subfamily Scoliin^.

Scolia {Dielis) palauensis, sp. n.

$ . Nigra, nitida, sparse punctata, abdominis segmento dorsali

primo fascia apicali lata, secundo fascia longitudinali laterali,

tertio maculis lateralibus flavis, segmentis 2-4 apice flavo-

fasciatis ; alis subhyalinis.

Long. 19 mm.
(S . Niger, clypeo, pronoto, maculis duabus scutelli, fascia post-

scutelli, pleuris, pedibus, fasciis apicalibus segmentorum 1-4

flavis, abdoraine cseruleo micante ; alis subhyalinis.

Long. IG mm.

? . Clypeus rounded at the apex, smooth and shining,

punctured on the sides, with sparse cinereous pubescence.

Head shining, very sparsely punctured, smooth round tl

ocelli, closely punctured above the base of the antenna.

Thorax shining, sparsely punctured ; tlie posterior slope ot

the median segment smooth and subopaque; pleurae almost

smooth, covend with very short and delicate pubescence.

Abdomen shining, with a lew scattered punctures ; segments
8-5 with a short fringe of fulvous pubescence at the apex

;

the sixth dorsal segment coarsely rugose, covered with stiff

fulvous hairs.

Black; the abdomen with faint blue reflections ; abroad
transverse band at the apex of the first dorsal segment, a

narrow band at the apex of segments 2-4, the sides of the
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second segment^ and a spot ou each side of the tliird segment
yellow. Wings subhyaline ; nervures fuscous.

^. Head and thorax subopaque, more closely and finely

punctured than in the female, and thinly covered with short

greyish pubescence ; abdomen strongly but rather sparsely

punctured, the first segment longer than the greatest

breadth.

Black ; the abdomen with strong blue reflections ; clypeus,

the scape beneath, a transverse band interrupted in the
middle on the scutellum, a band on the postscutcllum, the
pronotum, the greater part of the pleurse and the legs yellow,
an apical band on segments 1-i, very broad on the first

segmt-nt and continued on the ventral surface, brownish
orange, ventral surface of abdomen and three apical dorsal

segments dull testaceous brown. Wings subhyaline, nervures
fuscous; the radial cell very broadly rounded at the apex.

Hab. Palau Islands {Semper).

Types in Berlin Museum.

Family Sapygidse.

Sapyga nioraivitzi, sp. n.

$. Flava, vertice, mesonoto, macula meliali flavn, scutelli post-

scutellique marginibus, segment! medialis apice, mesosterno,
abdominisque segmentis basi et apice ferrugineis ; antennis
pallide ferrugineis, scapo llavo; alis byalinis, venis fuscis ; clypeo
margine apicali dentibus binis armato.

Long. 12 mm.

? . Clypeus coarsely and closely punctured, with two teeth

near the middle of the apical margin. Antennae a little

longer than the head and thorax without the median sc"--

ment, the second joint of the flagellum as long as the seaps
and slightly longer than the third joint ; the apical joints

distinctly longer than broad. Head, thorax, and median
segment closely and coarsely punctured ; the metapleune
shniing and much more shallowly punctured, not striated.

Dorsal segments of the abdomen finely and closely punctured-
rugulose. much more finely so on the ventral segments,
Tegulse shining, with a few punctures. Submediau cell a
little loug( r than the median, third abscissa of the radius
more than twice as long as the second, first recurrent nervure
recei\ed just before the middle of the second cubital cell,

second at about one-eighth from the base of the second
cubital cell.

Pale yellow; the flagellum and the femora above pale
ferruginous ; vertex, the area round the ocelli, mesonoium
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except a yellow median spot, spots on the pleurse above the

coxse, the margins of the scutellum and postscutelium, the

mesosternum, a triangular spot at the apex of the median
segment, and the base and apex of each of the abdominal
segments rather broadly above, more narrowly beneath, dull

ferruginous. Wings hyaline ; nervures fuscous, testaceous

at the extreme base.

(J . As in the female ; but the margins of segments 4-7
are black instead of ferruginous. The first recurrent nervure

is received at the middle of the second cubital cell, the

second at one-quarter from the base of the third cubital cell.

The submedian cell is no longer than the median. In both

sexes the mandibles are black at the apex.

Length, $ 12 mm., ^ 16 mm.
Hab. S.W. Persia [Escalera).

Very near S. glasu/iovii, Mor., but in the present species

the second joint of the flagellum is distinctly longer than the

third, the tegulse are less strongly punctured, the metapleurte

are not striated, the colour also differs considerably. 1 have
not seen specimens oi glasunovii, and it is possible that the

differences may prove to be of subspecific rather than of

full specific importance. The slight differences in neuration

between the sexes are remarkable.

The ? is the type.

XXXIV.

—

Descriptions and Records of Bees.—XXX\\
By T. D. A. CocKEREi.L, University of Colorado.

Xylocopa aniethystina sigiriana, subsp. n.

(J
.—Face very narrow, facial quadrangle at least twice as

long as broad ; all of face below antenna?, and a small bi-

lobed spot on labrum, ivory-colour ; flagellum, except first

joint, dark red beneath ; vertex with a tuft of white hair

;

hair of cheeks white ; hair of thorax in front broadly, and
of pleura except the uppermost part, white, that of thorax

dullish and rather yellowish ; hair of metathorax all black
;

light hair of anterior legs white, and a little white hair on
outer side of middle tarsi. Abdomen with shining white

hair Ijeneath. Wings translucent, strongly stained with

brown, especially in the region of the marginal and sub-

marginal cells, and the apex, the veins and parts immediately

adjacent shining brilliant purple. Hind legs quite ordinary

;
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liiiid femora not incrassate and without any lobe or toothy

hind tibiae not arched.

? .—Black, with the wings very dark fuliginous, very

brilliantly purple throughout ; face black_, clypens strongly

punctured, with a. median carina; a strong keel extending

from middle ocellus to level of antennae ; hind tibiae very

short and thick ; second s.m. in both sexes short.

Hub. Sigiri, N.W. India, March 1910 {E. Comber). One
male (tyi)e) and two females in British Museum.

This agrees with X. amethystina as defined by Bingham,
except in the colour of the hair of the male, the paler wings

of that sex ; and in the female the more carinate clypeus

and front. Bingham's amethystina is presumably the species

of Fabricius, but it is not the amethystina of Lepeletier,

which has quite different hind legs in the male. Bingham
wrongly places minuta, Lepeletier, as a synonym of amethys-

tina, it really belongs to X. cyanescens. X. i(/nita, Smith,

based on a female, is doubtless omithystina. In the female

this species exactly imitates Antliophura vio/acea, Lepeletier,

which was taken by Mr. Comber at Karachi, N.\A'. India.

Cvocisa takaoais, sp. n.

Black, with white markings ; in size and appearance

exactly like C. ramosa, Lep., but differing as follows :

scutellum Avith a white apical hair-patch, as well as white

hair projecting from beneath ; apical plate of abdomen
strongly keeled ; mesothorax and scutellum more finely

punctured ; white L on each side of first abdominal segment
thicker, its inner angle rounded. By having the third

antennal joint in the female equal to the fourth, and a j)atch

of hair at apex of scutellum, C tikaonis resembles C. affinis,

Mor., but the male antennae are not unusually short or

tliickjthe flagellar joints being, as usual, longer than broad.

The hind femora of the male have rounded compressed lobes

beneath, but are not dentate. The wings are very dark;
the lower part of the pleura is black, with a white spot.

Hab. Takao, Formosa, two of each sex {Sauter). Berlin

Museum. The dates of captuie are Oct. 11 and 30, Nov. 2
and Dec. 1, 1907.

A Crocisa from Foochow, China (H. B. Caldwell), is be-

tween this species and C. ramosa. Like ramosa, it lacks the
white hair-patch on the scutellum ; tlie apical plate of the
abdomen has a weak keel; the mesothorax and scutellum
are punctured as in takaonis, but the second abdominal
segment is less closely punctured ; white markings on first



.312 Mr. 'W D. A. Cockeiell

—

Descrijitions and

abdominal segment practically as in tahaonis ; the margins
of tlie scutellar incision are curved, producing a —*—

>, not

practically straight as in takaonis.

Crocisa amata, sp. n.

Length 9 to 13 mm.
Black with very brilliant but not shining turquoise-blue

markings : runs in my table in ' Entomologist/ Aug. 1910,
to G. decora, Smith, to which it is very closely allied. Cora-
]iared with a Singapore example of decora, it differs as

follows : markings a little lighter, with a faint greenish

shade, occasionally almost white ; basal band of first abdo-
minal segment very thick in middle, projecting from beneath
scutellum, but sublaterally interrupted or much narrowed
(in decora thick and even, with a linear median interruption)

;

sublateral discal spots of thorax smaller.

Huh. Formosa (Saiiter). Berlin Museum.
I have before me 37 males and 27 females ; the type is a

male from Takao. The localities and dates are Takao,
Oct. 11, 19, 30, Nov. 2, Dec. 5, 15, 1907; Kanshi, June 8,

1908; Fuhosho, July 1909 ; Kanshirei, June 8, 1908.
This is a blue-marked species, with the hind femora of the

male bearing a large, sharp, thorn-like tooth, in all respects

very close to the mainland C. decora. I should have thought
it a variety of decora, had I received only a single specimen,

but the very long series holds its characters well, slight as

they are. In the ' Entomologist,' 1910, p. 219, I expressed

some fear that 1 might not have correctly identified decora
;

but since then Mr. Meade-\^'aldo has examined Smith's type
(a female from N. China) for me, and returns to me one of

the specimens from Sitif^apore I had considered decora,

assuring me that it is a true exponent of the species.

Mr. ]\Ieade-Waldo adds :
'' decora is certainly marked with

strong, dark blue (not the pallid wash of Transcaspian
specimens of the genus Crocisa) ; the bands on the abdomen,
viewed from above, almost meet (rather more so than in

Singapore specimen) ; the mesothoracic spots are far from
the prothoracic band, a line drawn through the extreme
anterior edge of the tegulse would just pass through the

hinder edge of the mesothoracic spots.''

Crocisa kanshireana, sp. n.

Length about 12 to 14 mm.
Black with cobalt-blue markings, which are not at all

shining; scutellum .
—"—^-like, with a blue apical patch.
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Abilorneii in iiialc with pui'ple and groeii tints ; b isal band
of fii\st abdominal segment narrow, slender, often interrupted

in middle; apical band of first segment also rather slender,

interrupted in middle line by a space about equal to distance

from notch in scutellum to one of its lateral points ; bands
of first segment not united at sides ; the other l)ands, four

in number, are transverse, interrupted about as widely as

that on apex of first segment ; median stripe of me^othorax
going back about to middle ; discal spots small, isolated

;

raesothorax with much black hair
;
pleura crossed by a blue

band, narrowed in middle. Wings very dark ; apex of male
abdomen with three low lobes (in C. ainata truncate, with a

tooth-bke pencil of hair on each side) ; hind femora of male
unarmed ; hind tibise with a patch of blue hair at base

;

hair of basitarsi black, in female with a fair amount of blue,

in male with the blue reduced to a few hairs, often onlv on
anterior tai'si.

Hah. Kanshirei, Formosa, June 8, 1908 {Saufer). 6 (? ,

2 ? , in Berlin Museum.
A very closely related Crocisa from Foochow, China

{Caldioell), difiers by the much duller, grei/ish-hhie of the

abdominal markings ; the W-like scutellum, wdthout an
apical blue patch ; the broader median mesothoracic band

;

the apical band of first abdominal segment very narrowly or

not interrupted, and joined at sides by a longitudinal band
to the basal ; and the abundant light hair on the tarsi.

In Friese's table of Oriental and Australian Ct'ocisa (Ann.
Mus. Nat. Hung. 1909) this runs in both sexes straight to

C. emarginata , but it is certainly not the emaryinata of
Lepeletier, which has shining blue markings. In my tab'c

in 'Entomologist,'' Aug. 1910, it runs nearest to C. decora,

to which it is not closely allied.

It is seen from the above that Formosa contains three

species of Crocisa, all of different groups. All are close to

Chinese species, but nevertheless distinct.

AxN'DROGYNELLA, geu. UOV.

Like Megachile, but female with 13-jointed antennae, and
ventral surface of abdomen smooth and bare, without any
trace of a scopa. Junction of third and fourth antenna!
joitits in female very oblique. Male with short flattened

anterior coxal spines or lamellae ; anterior tarsi somewhat
modified. Tvpe AndrogyneUa detersa {Megachile detersa,

Ckll.).

The species was described from a single female. Mr. R.

Ana. & Mag. N. Hist. Ser. 8. Vol. vii. 21
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E. Turner examined 14 female specimens in his collection,

and all bad 13-jointed antennse and wholly lacked a ventral

scopa. It is therefoi'e certain that this is a normal condition,

and must represent an early stage in the evolution of a

parasitic series, like those of Caelioxys and Stelis. From the

standpoint of genetics, it is an extraordinaiy case, since the

female seems to have dropped her secondary sexual characters

and thereby assumed those of the male, which were present

in her gametic constitution. It is noteworthy that the sting,

a modified primary character, is retained. It appears that

in Megachile the female is heterozygous for the secondary

sexual characters, with the female characters dominant.

Thus a new generic type has been produced by the simple

dropping out of one set of characters. It may be objected

that the insect is still essentially a Megachile^ and this is in-

deed true as regards its major characters, but according to

any logical system of classification it must go in a distinct

generic group, as otherwise our current definition of Mega-
chile, applicable to hundreds of species all over the world,

breaks down.
Mr. Turner sends me the male of A. detersa, taken at the

same tree as the female^ and having the same general

characters.

Male.—Length about 8 mm. Eyes green ; face with

abundant pale yellow hair; third antennal joint (as

Mr. Turner noted) oblique at end as in the female; lower

part of cheeks with very abundant snow-w liite hair ; anterior

coxae with short flat spines ; anterior tarsi reddish, the first

three joints oval, flattened, especially the first, so that the

posterior margin of the tarsus is strongly creuate, the tarsus

also Avith a strong fringe of white hair behind ; middle and
hind tarsi also somewhat thickened, middle tarsi with a very

long fringe of white hair behind ; hind tibia swollen ; vertex

and thorax above with a good deal of black hair ; abdomen
short, with narrow hair-bands, the aj^ex strongly retracted

;

dorsal surface of sixth segment densely covered with cream-

coloured hair, margin of segment little projecting, with a

broad shallow median depression ; no ventral teeth or spines ;

claws bifid at end. The claws are also bifid at end in the

female, with no basal tooth.

Heriades sauteri, sp. n.

? .—Length about 6^ mm.
Black, superficially looking exactly like the European

H. trn)icorum (L.), to which it is closely allied, differing as
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follows: mantlibles much shorter, tlie apex reacliing only a

little beyond middle line of clypeus ; head round instead of

quadrate, the occiput and cheeks less developed ; cheeks in

lateral view about as wide as eye. Wings hyaline, faintly

greyish ; b. n. falling a little short of t.-m. ; abdomen be-

yond the second segment with a fine thin pruinose pubescence.

The punctures of the abdomen are very much finer than in

the American H. carinatus, Cresson. The ventral scopa is

white.

(^

.

—Length about 5 mm.
Formed as in H. trmicorum, but readily separated by the

hyaline wings.

Hab. Yormosa. (Saute}'). Berlin Museum. Six specimens

were obtained at Takao, Sept. 29 and Oct. 11, 1907.

The genus is new to Formosa. The species is apparently

related also to H. tenuis, Nurse, from Mt. Abu, but the tibiae

are not especially eidarged. There is no tooth at each side

of the scutellum in H. sauteri ? ; hence in Friese's table of

Palsearctic species it runs to the Egyptian H. moricei, Friese,

from which it is at once separated by the non-dentate clypeal

margin.

Megachile faceta, Bingham.

Two females in the Berlin Museum were collected by

Sauter in Formosa, one at Cikutoge, May 1909. Bingham
reported the species from Burma and Tenasserim ; I have

one from the Khasia Hills, received from Mr. Sladen.

Megachile studiosella, n. n.

Megachile sfudiosa, Bingham, Jn. Bombay Nat. Ilist. Soc. 1898, p. 12G

Simla. (Not M. sludiosa, Cresson.)

5 .—9 mm. long.

Ventral scopa white.

Megachile (Eumegachile) dinura, sp. n.

? .—Length about 19 mm.
Black ; hair of head short and black, a little fulvous on

lower part of cheeks ; mandibles with a broad cutting-edge,

but only two teeth ; clypeus transverse, short, densely rugose,

not at all keeled, lower margin straight, with a pair of small

obscure tubercles in the middle; cheeks with very large

punctures ; vertex, mesothorax, and scutellum very densely

punctured, scutellum more coarsely than mesothorax ; meso-

thorax and scutellum almost nude, with some very short

inconspicuous black hair ; other parts of thorax with fulvous

21*
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hair very dense and bright on tubercles and behind the

win"-s ; disc of anterior coxre with black hair ; teuulse black.

Wings dark fuliginous, the basal half paler and yellower.

Legs black, Avith short fulvous and black hair, that on inner

side of tarsi rufo-fu cous ; hind basitarsus not especially

broadened. Abdomen of the long and parallel-sided type,

with fulvous hair at sides of first segment, and forming in-

conspicuous narrow bands, broadly interrupted in middle on

the following four; surface shining, punctures on second and

third segments very large; ventral scopa bright rufo-fulvous,

becoming blackened on fourth segment, and entirely black

on fifth and sixth ; abdomen not at all metallic.

Hab. Fuhosho, Formosa, July 1909 [Sauter). Berlin

Museum.
This looks exactly like a small example of M. doederleinii,

Priese, but is readily distinguished by the darker wings, the

eves almost parallel (widely diverging below in doederleinii),

and the normal (not elevated) lower margin of clypeus.

The aiitenuae of M. dinura are shorter in proportion than

those of M. doederleinii. The structure and sculpture of the

abdomen are nearly the same in both.

Comparison may also be made with M.scidpturalis, Smith,

which has much more fulvous hair, and the abdomen with

metallic tints.

Megachile conjuncta, Smith.

I have a co-type female from F. Smith's collection. The
abdomen has strong purple tints, and the ventral scopa,

wiiile largely red, is white at the base and black laterally and

apically ; by no means "entirely bright fulvous,"' as Bingham
has it^ The mandibles are strongly arched near the apex,

and the upper part of the clypeus has a longitudinal smooth

band. Thus the species, while superficially just like M. dis-

juncta, is really very distinct.

Megachile disjunctiformis, sp. n.

Like M. disjuncta, but ventral scopa of female creamy

white as far as base of fourth segment, black beyond. This

is evidently nearer to 31. disjuncta than to the Chinese

M. relata, Smith, agreeing Avith disjuncta in sculpture, form,

and the colour of the wings (compare Bingham's account of

M. relata) ; in relata the ventral scopa is bright fulvous and

black, in disjuncta it is all black. The hair at the base of

abdomen and adjacent parts of thorax is white, as in a dis-

juncta from Deli, Sumatra (L. Martin) ; in disjuncta from
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Madagascar and Mauritius it is oclireous. The teinule

clypeus is funned exactly as in disjuncta, with the same pair

of apical tubercles, but the delicate median carina is usually

(not always) absent.

The male has simple anterior tarsi and tibiae ; anterior

coxae witli very small spines, reddish at end ; clypeus with a

dense white beard, but otherwise bare and shining, with

strong punctures ; mes(^thorax with well-separaled punctures
;

apex of abdomen obscurely bilobed. The smaller males are

not over 10 mm. long, while the larger females are 18.

Hab, Formosa [Sauter] ; very many specimens. Berlin
Museum.
The type is a female from Chikutoge, May 1909. Other

specimens are from Takao, July to October.

Meyachile takaoensis, sp. n.

<J
.—Length 14 (small examples 12) mm.

Black, with abundant pale yellow hair on head, thorax,

and legs, and brighter red (orange-fulvous) on abdomen
;

vertex and disc of mesothorax with fuscous hair ; den..e

hair of face fulvous varying to cream-colour ; head and
thorax above dullish, densely punctured ; tegulse very dark
brown, finely punctured. AVings subhyaline, apical margin
broadly fuscous. Legs black, including tarsi ; anterior tarsi

more or less reddish, rather thickened, but essentially simple,

with a fringe of hair behind, and the middle tarsi also

fringed ; anterior coxae with short but stout black spines.

Abdomen covered with red hair ; sixth segment very hairy,

projecting, sharp-edged, eraarginate in the middle and
variously subdentate, and with a strong median keel ; sub-
apically beneath is a pyramidal projection ending in a short
spiue, and another spine projecting from its hinder part, close

to the apical emargiuation ; stigma ferruginous, nervure.s

mostly fuscous.

? .—Length about 18 mm.
The abdomen covered with light red hair, the scopa en-

tirely orange-fulvous ; appearance of the Afi'ican M. fulva,

Smith, but the wings much darker, the apical half fuscous
;

mandibles massive, quadrideutate : clypeus short aid broad,

very densely punctured, with a small median apical tubercle
;

hair of clypeus largely dark fuscous and dark reddish
;

flagellura short and thick ; hind basitarsus little broadened,

with much I'ed hair on inner side.

Hab. Takao, -Formosa (Saute?-), Many specimens iu

Berlin Museum.
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Descriptions and

The type is a male taken April 18, 1907. The males were

taken in April, May, and July ; the females in July, Sep-

tember, and October.

Meyacliile kaginna, sp. n.

^

.

—Length 14^ (small specimens 12.^) mm.
Superficially exactly like M. takaoensis, with which I had

mixed it, but easily separated as follows : hair of head and

thorax above all fulvous ; anterior coxse with long black

spines ; anterior femora subtrigonal, keeled beneath, ferru-

ginous, the posterior inferior face blackened ; anterior tibiae

ferruginous, with the outer side black ; anterior tarsi dis-

tinctly broadened, dull cream-colour stained with reddish,

fringed behind with white hair, on inner side a large dark

brown oval spot ; sixth abdominal segment hairy and keeled,

but strongly retracted, not produced, the broad margin with

irregular sharp teeth ; fourth ventral segment emarginate,

but no evident projections.

Hab. Formosa {Sauter). Several in Berlin Museum.
Type from Korotou, Sept. 9, 1907.

Megachile rufovittata, sp. n.

$ .—Length about 14-^ mm.
Sirailer to M. takaoensis, but shorter and proportionately

broader, the abdomen shovel-shaped : abdomen appearing

banded, the segments crossed by strong ridges which stand

up above the pubescence ; basad of these ridges the surface

is densely punctured with dark red hair, apicad of them it is

very densely covered with brilliant orange-ferruginous hair
;

ventral scopa creamy white at base, becoming deep ferru-

ginous apically ; posterior basitarsus very broad and flat

;

hair of vertex dark fuscous ; disc of mesothorax nearly bare,

with scanty short fuscous hair, but with fulvous hair along

the margins ; hair of front and sides of face very bright

orange-ferruginous ; clypeus and supraclypeal area shining,

with strong punctures ; clypeus not so short as in takaoensis,

with its apical margin broadly though not deeply excavated
;

flagellum longer and more slender than in takaoensis.

Hab. Fuhosho, Formosa, July 1909 {Sauter). One female

in Berlin Museum.
The Sauter collection from Formosa includes a great

number of red-haired specimens of Megachile, superficially

like M.ftdva. Upon close examination it proves easy to sort
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out two kinds of males and two of females. All the males

described as takaoensis come from Takao, thirty-two speci-

mens. Eight females from Takao evidently belong with

them. The males described as kagiana are two from Kagi,

Aug. 26, 1907 ; three from Koroton, Sept. 9, 1907 ; and one

from Takao, July 2\, 1907. Two females from Koroton,

Sept. 9, 1907, are referred with doubt to M. kagiana, but I

cannot find any distinct character to separate them from
that sex of takaoensis, although the abdomen seems to have

a slightly more banded appearance, A third female from
Koroton, however, is fresher, and is exactly like female

takaoensis from Takao ; so either the females of these species

are alike, or we do not know the true female of kagiana *.

M. rufovittata, from a locality not represented by males,

has the abdomen shaped more as in M. bicolor, and can

hardly be the female of M. kagiana, M. rufovittata has the

anteuuse formed as in M. bicolor, and is evidently closely

allied, but the scopa is quite differently coloured. M.fra-
terna, Smith, also resembles these insects, but is easily sepa-

rated from them by the black hair of the front in the female,

M. doleschalli, Ckll., from Amboina, resembles M. rufovittata,

but has the hair of the clypeus black, and rufo-fulvous

tegulse (those of rufovittata are piceous, with a patch of red

hair in front).

Megachile bicolor (Fabr.)

.

This also occurs in Formosa, a single female having been

taken by Sauter at Takao, July 26, 1907.

The ventral scopa is a rather creamy white, black on the

last segment. The middle of the clypeus and the supra-

clypeal area are shining.

Apis nursei, n. n.

Apis testacea, Bingham, Jn. Bombay Nat. Hist. Soc. xii. p. 129. Deesa.

2 , 9 mm. (Not A. testacea, Smith, 1857.)

• The reverse hypothesis could be entertained, and supported to some
extent by the observation that the females were taken in July, September,
and October, practically coincidino; with the flight of male kagiana

;

whereas the mules of takaoensis occurred from Api"il to July. It seems
scarcely possible, however, that the abundant species takaoensis should
not belong with the prevalent female of the locality.
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XXXV.— The Osteology and Classification of the Teh'oslean

Fishes of the Order Microcyprini. ^y C. Tate Regax,
M.A.

(Publi.'^hed by perniissiou of the Trustees of the British Museum.)

[Plate VIII.]

As defined and limited in the ' ( Cambridge Natural History
'

the group Haplorai includes a numbn- of families of soft-

rayed fishes with abdominal pelvic fins, which are thrown

together because they lack the mesocoracoid bone, the presence

of which characterizes the order Isospondyli or Malaco-

pterygii. It was only to be expected that further study of

puch a large and heterogeneous group, defined by a single

negative ciiaracter, would prove it to be unnatural.

I have already called attention to the fact that Retropinna,

Microstoma, and Safanx have no mesocoracoid *, altliough

they are closely related to the Argentinidse, in which that

bone is well developed. Moreovei-, Retropinna, which repre-

sents Osmerus in Australia and New Zealand, is a connecting-

link between the northern family Argentinidge and the

southern Haplochitonidae and Galaxiidae. All these fishes

are extremely similar in osteology, dentition, and other

characters, and are very closely related. The Haplochitonidae

and Galaxiid^, then, are not Haplomi, although they have

lost the mesocoracoid ; they are Salmouoids.

The third faniily of the Haplomi in the ' Cambridge
Natural History' is the Enchodontidse, Cretaceous fishes

which seem to me to be related to the Stomiatidae, which

they resemble in mouth-structure and in cranial osteology.

I have already dealt with the osteologj' and classification

of many of the other groups included in the Haplomi by
Boulenger, viz. the Percopsidse (which I have united with

the Aphredoderidas to form the isolated order Salmopercae),

the Stephanoberycida (provisionally placed with the Melam-
phaidse in an order Xenoberyces, apparently related to the

Berycomorphi), the Scopelidte, Alepidosauridse, Cetomiraidee,

and Chirothiicidie, which with the Ateleopidro form the order

Iniomi, an offshoot from very primitive isospondylous fishes.

The Kneriidaj have already been removed to the Isospondyli

by Boulenger (Cat. African Freshwater Fish.) ; this family

is not very remote from the Chanidse.

* Ann. .t Mag. Nat. Hist. (><) iii. lOOP, p. 82.
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There remain, tlien, for consideration only the Esocidse,

Unibiida?, and Dalliidaj, tiie Ilaplonii sensa strictu, and the

Cyprinodontidre and Amblyopsidse, for which 1 have proposed

the ordinal name ]\ricrocyprini.

Tiiese two groups resemble each other in the absence of a

niesocoracoid and an orbitosphenoid, tlie separation of the

parietals by the supraoccipital, &c., but they differ widely in

other respects, and do not seem to be closely related.

The Haplomi are physostomous, the maxillary enters the

gape, the niesefhmoid is represented by a pair of dermal
bones, and the ribs are borne on autogenous parapophyses*.

The Microcyprini appear to be pliysoclistic, the month is

bordered above by tlie praimaxillaries only, the mesethmoid
is unpaired, and all or most of the ribs are inserted on strong

transverse processes. Whereas the Haplomi show relation-

ship to the most generalized isospondylous fishes, the Micro-

cyprini bear more resemblance to the ISalraopercse and
yynentognatiiij especially the latter.

Order .MICROCYPRINI.

J^lalacopterous physoclists with abdominal pelvic fins, each

of 6 or fewer rays. No lateral line. Mouth terminal,

bordered above by the prgemaxillaries ; second, third, and
fourth upper phaiyngeals deiitigerous ; lower pharyngeals
either separate, or if united with tlie median suture persistent

;

branchiostegals 6 or less. Parietals separated by supra-

occipital ; mesethmoid unpaired ; no orbitosphenoid ; ali-

sphenoids well separated; basisjihenoid, when present, small,

free superiorly ; roof of niyodome membranous or thinly

ossitied ; a short occipital, but no parietal crests. Pectoral

arch attached to skull; })Ost-temporal foiked, or the lower

limb sometimes ligamentous ; supra-cleithrum small ; no
niesocoracoid ; radials 4, short and broad, 2 or 3 on hyper-

coracoid. Vertebral column of solid centra which are

co-ossified with the arches; all or most of the prsecaudals

with strong parapophyses bearing the ribs ; epipleural;-, but
no epineurals ; ribs commencing on second vertebra ; no
up urned centra at base of caudal fin; hypurals ankylosed
with the last centrum.

I have examined a number of genera, and I believe that

all are physoclistic, but I have not undertaken the detailed

research necessary to establish this. Valenciennes came to

* Cf. StarL-.s Biol. Bull. vii. 1904, p. 254, and Zuol. Jahrb. 1904,

p. 249.
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the same conclusion in the case of P(jecilia and Anubleps
(Hist. Nat. Poiss. xviii. I8i6, pp. 126, 258), and Philippi

has recently shown that Glaridichthys and Cnesterodon are

phvsoclists (Sitzungsb. Gesellsch. uatuif. Freund. 1906,

p. 232).
Starks lias published some notes on the osteology of

Ambli/opsis, Cy/jrinodon, Fundulus, and Pcecilia (Biol. Bull,

vii. 1904).

Suborder 1. Amblyopsoidea.

Mouth rather wide, not protractile ; teeth in jaws and on
palatines

;
gill-membranes attached to istlimus

;
pelvic fins

small or absent; vent jugular. Parietals large; opisthotic

normal. Palatine distinct from pterygoid ; metapterygoid
present. No post-cleirhrura. Pracaudal vertebrae with

parapophyses from the fourth ; firot two ribs sessile.

Family Amblyopsidse.

This family includes Cliologasttr and the blind cave-fishes

Amhlyopsis and TypkUchthys [cf. Jord. & Everm. Bull. U.S.
Nat. Mus. xlvii. 1896, p. 702). I am able to confirm Stark's

account of the skeleton of Amhlyopsis (Biol. Bull. vii. 1904,

p. 261), except for the statement that all the praicaudal

vertebrae have parapophyses. Eigenmann lias studied the

degeneration of the eyes in the blind cave-fishes (' Cave
Vertebrates of America '

: Washington, 1909).

Suborder 2. PcECILIOIDEA.

Mouth small, unless the jaws are produced
;
prgsmaxillaries

usually protractile ; maxillary little movable, adnate to pr£e-

orbita! ; teeth in jaws and sometimes on vomer, never on
palatines ;

gill-membranes free from isthmus
;

pelvic fins

usually well-developed, 6-rayed, sometimes absent. Parietals,

when present, small or moderate ; opisthotic, if present,

adherent to outer surface of exoccipital. Palatine and ptery-

goid ankylosed ; no metapterygoid, A single laminar post-

cleithrum on each side (except in Anahleps). Prgecaudal

vertebrae with parapophyses from the first or second; all the

ribs on parapoptiyses.

The fishes of this suborder have usually been regarded as

a single family, Cyprinodontidse or Poeciliidfe ; in that case

several subfamilies should be reco^^fuized.
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Family Pceciliidae.

Synopsis of the Suhfamilies.

I. Exoccipital condyles present ; anal fin of both sexes similar in

position.

A. Oviparous ; anal fin of both sexes similar in structure *.

1. Teeth tricuspid
;
parietals absent 1. t'l/prinodontince

.

2. Teeth conical or villiform.

Parietals present
;
pelvic fins present ; epipleurals

simple 2. Fundulince.
Parietals absent; pelvic tins absent ; epipleurals bi-

furcate or trifurcate 3. Orestiin<x.

B. Viviparous ; anal fin of male with the first 5 or 6 rays short,

stifl'and subequal, separated by a shallow notch from the rest

of the fin 4. Characodontince.

C. Viviparous ; anal fin of male modified into an intromittent
organ, the rays of the fin supporting the tubular prolongation
of the urogenital duct.

Eyes normal ; intromittent organ naked ; skull nor-

mal ; vertebrae 31 o. Jenynsiince.

Eyes divided transversely ; intromittent organ scaly

;

skull very depressed; vertebrae 46 to 53. ..."
. 6. Anablepijice.

II. Exoccipital condyles absent ; viviparous ; anal fin of male advanced
and some of its anterior rays enlarged and produced.

7. Poeciliince.

1 . CYFRIKOBOyTINJE.

Differ from the FundulinaB only in the tricuspid teeth and
the absence of parietals. Vertebrai 26 (in Lebias dispar).

Cyprinodon and Jordanella from North Ameiica ; Lebias

and Tellia from Africa and Southern Europe. Some of the

species are marine. The Miocene Pachylebias, A. S. Wood-
ward, may be placed here.

2. FUNDULIN^.

Oviparous. Teeth conical or villiform. Parietals present.

Exoccipital condyles well developed. Epipleurals simple.

The most generalized and the most widely distributed

group of the Poecilioids. None differs much from Goodea in

osteology, but Lamprichthys retains the basisphenoid, as in

the Cyprinodontiiise.

The vertebrae number 28 to 41 (28 in Ilaplochilichthys,

* Except in some species oi Fiaidi'h's in which the oviduct is produced
on the al fin.
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29 in Panch'ix, 32 or 33 in Fandulus, 34 in Rioulus, -41 ia

Lamptichthi/s)

.

The South-American (genera of tliis subfamily are liivulus

antl CynolebidS. Tlie North-American species are numerous
;

many are marine, and most of them appear to be congeneric

with Fundulus heteroclitus\ Lucania and probably Empe-
trich(hi/s are related genera. With the exception of the

problematical Fundulichthys virescens, the Asiatic species fall

into two groups ; in both the short dorsal fin is placed above
the posterior end of the rather long anal, but they differ

widely in other respects. In the one the pisemaxillaries are

fiattish and somewhat produced, protractile, the cleft of the

mouth is rather wide, horiz )ntal, almost semicircular, the

teeth are in bands, with an outer and a more or less distinct

inner series of enlarged teeth, vomerine teeth and pseudo-

branchiiB are present, the gill-membranes are not united, and

the pectoral fins are placed low. In the other the mouth is

small, transverse, not protractile, with the teeth in a single

series, sometimes followed by a second series of minute

teeth; there are no vomerine teeth or pseudobrancluEe, the

gill-membranes are broadly united, and the pectoral fins are

placed high. McClelland, in 1839, included one species of

each group in his genus Aplocheihis (^Haplochdus) . Valen-

ciennes, in 1846, gave the name Fanchax to the first of these

groups, and Bleeker afterwards definitely restricted Haplu-

cht'lus to the second. Orydas, Jord. & Snyder, is a synonym
of IJaplochifus.

j\lost of the African fishes which have been referred to Hap-
lochiltis belong to one or the other of two rather distinct types

;

a number of species may be placed in Fanchax, since they

differ from the Asiatic species of that genus only in the less

produced prsemaxillaries ; JJ. playfairii, sex/asci'atus,fascmtus,

senegalensis, chaperi, &c. are species of Fanchax. Several

species which have been placed in HapJochilus appsar to be

congeneric with llaphchiliclithysspilaxichen ; in tliese pseudo-

branchiai and vomerine teeth are ahvays absent, but they are

not invariably present in Fanchax. Haplochilichthys resembles

Hajylochilus and differs from Fanchax in the high position of

the pectoral fins and the united gill-membranes, but has the

mouth protractile and the teeth in bands, the outer series

enlarged ; II. macrurus, johnstomi, antinorii, myoposce, &c.

are species of this genus. Frocatopus is closely related to

Haplochilichthys. Most of the African species which have

been pla^'ed in Fundulus appear to belong to the genns Notho-

hranchius, which differs from Fanchax in having the doreal

fin as long as the anal.
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T liere propose tlie new e:eneric name Lamprichlhys for

Haplochilus tanpani'canus, Biuleng., a silvery fish which

differs from Haplochilichthijs in the strongly compressed

body, the very long anal fin, and tlie more numerous vertebrae

(41 instead of 28).

Tlie 01i,2:ocene and Miocene Prohfn'as, Sauv., seems to be

related to Fuiululus ; it lias 32 to 34 vertebrae (A. S. Wood-
ward, Cat. Fobs. Fish. iv. p. 290, 1901).

3. Orestiin^js.

The remarkable genus Orestias includes about twelve

species from elevated hikes in the Andes of Peru, Bolivia,

and C'liile. Externally it differs from Funduhis chiefly in

the absence of jielvic fins, but the absence of parietals and the

f(nked epipleurals are differences of considerable importance.

Vertebra? (in 0. pentlandii) 36. Pellegrin has given an
interesting account of these fishes (' Lacs des Haut Plateaux

de I'Amerique du Sud,^ 1907 ; also in C. R. Acad, des

Sciences, 1904, and Bull. Soc. Zool. xxix. 1904, p. 90).

4. CSARACODONTIN^.

Differ from the Fundulinse especially in tliat they are

viviparous; the anal fin of the male has the first 5 or 6 rays

short, stiff and subeqnal, separated by a more or less distinct

notch from the rest of the fin. Vertebras rather numerous

(38 in Zoogontticus r(hustus, 44 in Goodta atri'pinnis).

Four genera, Zvogoueticus, Guodea, Girardtuichthgs-, Chara-

codon, with seventeen species, almost peculiar to the system

of the Rio Lerma in Mexico.

Zoogontticus has the jaws and teeth of a Fandidus, but

Cliaracodon and Girardinichthys connect it with Goodea, in

which the mouth is small, the teeth are movable, compressed,

and bicu-pid, and the rami of the lower jaw are loosely

connected [rf. Regan, Biologia Centr.-Am., Pisces, pp. xviii

and 85).

5. Jentnsiinjs.

Jenynsia^ with three or four species from the La Plata

and Argentina, has the osteological characters of the Futidu-

liiite, but it has tricuspid teeth and is viviparous ; the male
intromittent organ is so similar to that of Anabkps that it

can hardly have been independently evolved in the two
genera. As noted by Garnian, the males of Jenynsia are
" rio-hts and lefts," i. e. the intromittent organ is more easily
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moved to one side than the otlier, Is usually somewhat curved

towards that side, and is otherwise not quite symmetrical;

the urogenital orifice of the female appears to be median and

symmetrical.

6. Anablbpin^.

The remarkable genus Anableps, with three species from

Central and South America, shows relationship to Jenynsia

in tiie structure of tiie intromittenfc organ, but has a number
of other characters which are unique in the suborder. The
eyes are divided transversely into an upper and a lower

portion, the former raised above the surface of the head and
adapted for vision in the air. The skull is flat, so depressed

that in the orbital region the broad parasphenoid and the

frontals are separated by a scarcely perceptible interspace
;

the frontals are raised above the orbits ; there are no post-

cleithraand the pelvic bones are well separated; the vertebrgo

are numerous (46 to 53), the prteoaudals with strong para-

pophyses which are grooved superiorly and have the ribs

attached near their distal extremities.

Garman's account of this genus ('The Cyprinodonts,'

pp. 70-79, pis. vi. & vii.) is of considerable interest; he has

shown that both males and females are " rights and lefts ; "_^

in Anableps anableps the female urogenital orifice is covered

by an enlarged scale, unattached on one side or the other, so

as to open to the right or left
;
presumably dextral malei

pair with sinistral females, and vice versa.

7. PcECILIINM.

The fishes of this subfamily differ from all the others of the

order in the absence of exoccipital condyles. They are vivi-

parous, and in the malt s the anal fin is advanced and modified,

some of the anterior rays being enlarged and produced.

Eigenmann has studied the structure of this intromittent

organ in the Pceciliids of the La Plata (Proc. U.S. Nat. Mus.
xxxii. 1907, p. 425) ; he has found that it is the third,

fourth, and fifth rays which are prolonged ; these rays may
be rolled up to form a tube, or they may be armed with

recurved hooks or with terminal finger-like or antler-like

processes. The anal fin of the male is supported by special

bony stays, 2 to 5 in number, which project downwards and
forwards from the bridges connecting the parapophyses of

some of the posterior prsecaudal vertebrae (cf. Grarman, * The
Cyprinodonts,' pi. viii.).

The osteology is much as in the Funduliiu'e, except for
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the characters noted above
;

parietals are present, but there is

no basisphenoid. Vertebrne 30 to 36 [Gamhusia 32, Belo-

nesox 36, Pcecilia, Mollienisia, and XiphopJiorus 30 or 31).

The principal genera are Belonesox, Gamhusia, Petalo-

soi7ia, Glaridichthys^ Cnesterodon, Heterandria, Paecilia,

Girardinus, Acant/iophacehis, Phalloptychus, Phalloceros.

In Belonesox tlie jaws are produced and tlie teeth cardi-

fortn ; some of the others are carnivorous and have the mouth
and dentition of a Fundulus, but these are closely related to

tliose mud-eating forms which have a small transverse mouth,
movable compressed teeth, and the rami of the lower jaw
loosely connected. All the species are American, ranging on
the coasts and in the rivers from the southern United States

to the La Plata, and especially abounding in Central America
and the West Indies. The males of some of the species are

among the smallest known fishes.

EXPLANATION OF PLATE VIII.

Goodea atripinnis.

Fig. L Hjopcalatine and opercular bones (internal view), jml, palatine;

q, quadrate ; ms, mesopterygoid ; hvi, hyomandibular ; sy, sym-
plectic ; oj), operculum ; sop, suboperculiim ; top, i)iteroperculum.

Fig. 2. Pectoral arch (except post-temporal and supra-cleitbrum). cl,

cleithrum
;
^x7, post-cleithrum ; sc, hypercoracoid ; cor, hypo-

coracoid ; r, radials.

Figs. 3-5. Skull : 3, from behind ; 4, from above ; 5, from below, soc,

supraoccipital ; hoc, basioccipital ; eoc, exoccipital ; epo, epiotic

;

opo, opisthotic ; spo, sphenotic ; pto, pterotic
;
pro, pro-otic

;

asp, alisphenoid
; psp, parasphenoid ; v, vomer ; eth, meseth-

moid ; leth, lateral ethmoid ; n, nasal
;
por, praeorbital

; /, fron-

tal
; p, parietal

;
pit, post-temporal.

XXXVI.

—

The Classification of the Teleostean Fishes of the

Order Synentognathi. By C. Tate Regan, M.A.

(Published by permission of the Trustees of the British Museum.)

[Plate IX.]

The order Synentognathi (Pharyngognathi malacopterygii
of Johannes Miiller) may be shortly diagnosed as comprising
malacopterous physoclists with the lower pharyngeals com-
pletely nnited. In these fishes the dorsal fin is placed far

back, above the anal, the branched rays of the caudal are

only 13 in number, the pectorals are placed high, and the
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pelvic fins are abdorainalj G-rayed. The scales arc tliiii and
cycloid, and the lateral line runs very low. The prae-

maxillaries are non- protractile and the inaxillaries enter the

border of the mouth to a greater or less extent ; the lower

jaw includes a sesamoid articulare, composed of a laminar

portion adherent to the inner face of the articulare, and of a

rather stout process which pi'ojects above the edge of the

jaw ; the hyo-palatine and opercular bones are normally-

developed ; the branchiostegals number from 9 to 15; the

more or less enlarged third upper ])haryngeals are denti-

gerous, opposed to the united lower piiaryngeals ; the fourth

are small or absent ; the upper surface of the cranium is

flatfish, without crests; the nasals are superior in position,

firmly united to the frontals and ethmoid; the upper edge

of the large praeorbitrd is attached to the outer edge of the

nasal, at right angles to the latter; the parietals, when
present, are very small, separated by the supraoccipital

;

there is no orbitosphenoid ; the well-separated alisphenoids

are not always recognizable as distinct elements; a basi-

sphenoid is present and the myodome has an osseous roof;

the opisthotic is absent, and the epiotic and pterotic are

produced backwards into a laminar expansion, with which a

similar projection of the exoccipital is usually united. The
post-temporal is usually simple, attached to the epiotic and

pterotic lamina, but there may be a very small inner fork

joining the exoccipital; the supra-cleithrum is reduced; the

sliort pectoral radials are rigidly united with the hyper-

coracoid and hypocoracoid, and the hitter is expanded ; there

is no mesocoracoid. The vi rtebrse are numerous, the centra

and arches are ankylosed, and the ribs and epipleurals are

inserted together on the transvere processes, the ribs com-
mencing on the third vertebra; the hypurals are reduced in

number and ankyloscd with the last centrum, which bears a

prominent horizontal ridge on each side.

The Syuentognathi are an isolated group, without evident

close relationship to any other fishes, but showing certain

resemblances to the INIicrocyprini. The large number of

branchiostegals, the absence of spinous fin-rays, the truly

abdominal pelvic fins, the mouth-structure, and other cha-

racters indicate their derivation from malacopterous physo-

stomes ; they do not appear to be even remotely allied to the

Percesoces, which 1 am now disposed to unite with the

rercomorphi, for I cannot believe that two groups so pre-

cisely similar in their anatomy are not closely related, nor

that they have independently acquired the combination of a

spinous dorsal, 3 anal spines, 15 branched caudal rays, pelvic

fins anterior, of a spine and 5 soft rays, and 24 vertebrae.
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Tlie fishes of this order have often been considered to form
but a single family, Scombresocidae (Giiuth. Cat. Fish. vi.

p. 234; Bouleng. Camb. Nat. Hist. Fish. jd. 637). In 1878
Cope (Proc. Amer. Phil. Soc. xvii. p. 695) proposed to place

Belone in a separate family, the possession of a coronoid.

bone and of zygapophyses being said to distinguish it from
the Exocoetidpe.' In 1895 (Proc. U.S. Nat. Mus. xviii. p. 167)
Dr. G.ll put forward the following scheme :

—

Family ExoccETiD-aE.

Synentognathi with the siipramaxillaries [maxillaries] only in contact

with the intermaxillaries [praeinaxillaiies], the mandible with a reduced
intradentary hone, the hypopharyngeals united in a broad triangular

body, the third pair of epipharyngeals much enlarged, those of the fourth

pair aborted or united with the third, and the vertebrte without zyga-
pophysoid processes.

Subfamily Scomberesocix^.

Exocoetids with both jaws more or less elongated and attenuated

forward, pectoral tius moderate, and the epipharyngeals of the third pair

separate.

Subfamily ExoccEiiNiE.

Exocoetids with both jaws rounded or simply angulated forward,

pectoral tins enlarged and adapted for susceutation of the body in the

air, and the epipharyngeals of the third pair separate.

Subfamily Hemirhamphin^.

Exocoetids with the upper jaw angulate and the lower produced into

an elongated beak, pectoral fins moderate or little enlarged, and the
epipharyngeals of the third pair closely united in a transverse plate.

Family Esocid^* [Belonid je].

Synentognathi with the supramaxillaries united by suture with the

intermaxillaries, the mandible with an elongated intradentary bone, the

hypopharyngeals united in a narrow budy, the third pair of epipharyngeals

little enlarged, those of the fourth pair distinct from the third and from
each other and the vertebrae with distinct zygapophysoid processes.

* There can be no question that Artedi and Linnaeus regarded the
pike, Esox luciiis, as the type of the genus Esox. Linnaeus, in the sixth

edition of the ' Systema Naturae,' included three species in the genus

—

1. luchis, 2. belcme, 3. acus; and in the ' Fauna Suecica ' two—1. luciiis,

2. belone. Artedi, in the ' Bibliotheca Ichthyologica ' (1738), also

placed the pike, Esox rostro plagiopluteo, as the first species of the genus
Esox, and as the first synonym gave Esox, Pliny. Thus, by the rule of
tautonymy, E. lucins is the type of Esox, and Kafinesque's restriction of
the name to E. belone may be ignored. The fact that in all probability

Artedi was mistaken in thinking that Pliny's Esox was the pike has no
importance in this connexion.

' Ann, cfc Mag. N. Hist. Ser. 8. Vol. vii. 22
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This classification was adopted by Jordan and Evermann
(Bull. U.S. Nat. Mus. xlvii. 1896, p. 707) except that the

subfamilies were given family rank. The diagnostic cha-

racters were practically unchanged, except that the position

and size of the additional bone in the lower jaw were correctly

indicated. Ridewood (P. Z. S. 1904, ii. p. 72) has pointed out

that the names "addentary^^ and " intradentary '^ proposed

by Gill were based on a misconception ; the best name for this

bone is that given by Ridevvood, namely " sesamoid articu-

lare.^' The development of this bone is more or less propor-

tional to the length of the jaw and the strength of the

dentition ; it is largest in Tylosunis and smallest in Exoccetus

{cf. text-fig.) . None of the characters used by Gill to charac-

terize his two families is really distinctive. In Scombresooe

Inner view of left ramus of lower jaw of : 1. Eaoccetus arcttceps.

2. Chriodorus atherinoides. 3. Scomhresox saurus. 4. Belone belone.

s, sesamoid articulare ; ar, articulare ; em, angulare ; d, dentarj.

the form of the maxillary and its mode of attachment to

the prsemaxillary are exactly as in the Belonidae, and the
pharyngeal bones and teeth are much more similar to those

of Belone and Tylosurus than to those of Hemirhamphus or

Exoccetus [cf. PI. IX.). Zygapophyses are equally well

developed in all the Synentognaths ; throughout the group
the neural arch of each vertebra has on each side a posterior
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projection fitting an emargination of an anterior laminar

expansion of the neural arch behind it ; in the posterior

caudal region the hsenial arches articulate in a somewhat
similar manner, but on the anterior caudal and posterior

praecaudal vertebrae the posterior processes are longer and
directed vertically downward.

I find that the structure of the jaws, the pharyngeal bones
and teeth, the skull, the pectoral arch, and the pelvic bones
call for the recognition of two very distinct suborders, each
including two closely related families.

Order SYNENTOGNATHI.

Suborder 1. Scombresocoidea.
Synentognaths with small scales and with the mouth

typically large, the jaws usually produced and narrowed
forwards; rami of the lower jaw united by the interlocking

of a series of inner processes (except in Culolabis) ; maxillaries

firmly united to prsemaxillaries. Third upper pharyngeals

moderately enlarged, separate ; fourth usually present ; lower

pharyngeal triangular or long and narrow. Pharyngeal teeth

usually villiform or granular, some of the teeth of the

principal plates often compressed, tricuspid. Parasphenoid

without apophysis ; myodorae elongate, the parasphenoid

and pro-otic meeting in a long sutural union ; auditory

bulla, if distinct, little prominent, with but a shallow depres-

sion in front of it. Post-temporal more or less expanded

and laminar, simple or with a small inner fork ; supra-

cleithrum small, partly or entirely hidden by the post-

temporal; cleithrum connected with basioccipital by a strong

ligament. Each pelvic bone of an anterior subtrianguiar

lamina and an erect laminar process, which is more or less

expanded superiorly.

Family 1. Belonidae.

Post-temporal forked, the upper fork more or less ex-

panded, anteriorly attached to the nearly horizontal epiotic

and pterotic lamina, the lower fork short and slender,

attached to a process of the exoccipital lamina ; supra-

cleithrum small, vertical, more or less concealed beneath the

post-temporal. Vertebrse 57 to 77 {o7 in Xenentoclon *, 7-1

in Potamorrhaphis, 77 in Belone)
;
prsecaudals with strong

* 57 also in the Miocene Belone tenuis (Ki-amberger, Glasnik Soc. Hist.

Nat. Croatia, x. 1898, p. 26, pi. ii. fig. \).

22*
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parapopliyses to whicli the ribs are attached. Eoth jaws

strongly produced, furnished with bands of small teeth and
with a single series of more or less strongly enlarged, erect,

conical, pointed teeth. No finlets.

Synopsis of the Genera.

I, Gill-rakers developed
;
jaws comparatively slender ; enlarged teeth

of upper jaw moderate, of lower comparatively small and close-

set ; lower pharyngeal triangular ; second and third upper pha-
ryngeals dentigerous ; fourth usually distinct, dentigerous.

Body scarcely or moderately compressed . 1. Belone, Cuv., 1817 *.

Body very strongly compressed 2. 2'etalichthi/s, Regan, 1904.

II. Gill-rakersabsent or vestigial; jaws comparatively stout ; enlarged

teeth of both jaws strong, spaced canines.

A. Dorsal rays subequal ; lower pharyngeal triangular; second,

third, and fourth upper pharyngeals separate, dentigerous.

3. Fotamorrhaphis, Giinth.,

[1866.

B. Anterior dorsal rays forming a lobe ; lower pharyngeal elon-

gate, narrow, tlie dentigerous plate scarcely expanded poste-

riorly ; second and third upper pharyngeals dentigerous ; fourth

usually distinct, dentigerous.

Body scarcely or moderately compressed . 4. Tylosunis, Cocco, 1829.

Body strongly compressed 5. Athlennes, Jord., 1886.

C. Anterior dorsal rays forming a lobe ; lower pharyngeal small,

narrow, pointed or rounded at both ends ; only one pair of

dentigerous upper pharyngeals, the third.

6. Xenentodon, gen. nov.

I have examined the pharyngeal dentition in the following

species :

—

Belone belone, Linn., acus, Risso, trachura^ Cuv. &
Val., platura, Benn., yracilis, Lowe ; Petalichthys capensis,

Regan ; Tylosurus acus, Lacep., marinus, Walb., annulatus,

Cuv. & Val., robustus, Giinth., caiidimaculatus, Cuv., strongy-

lurus, Bleek., anastomella, Cuv. & Val. ; Athlennes Mans,
Cuv. & Val. ; Xenentodon cancila, Buch. Ham., canciloides^

Bleek.

The lower pharyngeal plate of Xenentodon seems to be
derived from tliat of Tylosurus by the constriction off of the

anterior part and disappearance of the remainder.

* According to the synonymy given by Dr. Gill, Eaphistoma, Rafinesque,

1815, has priority over Belone, (Juv., 1817. Eatinesque (' Analyse de la

Nature,' p. 89j placed liaphistoma after Esox in the subfamily Esoxidia

("Une seule nageoire dorsale; dos non aguillonue") of the family Siagonia
(" Machoires tres-prolongees, dent(5es") of the order Gastripia (" Les
abdominaux "). The only generic diagnosis is a reference to Belone, Gr.

[Gronovius]. As the name Belone apparently does not occur in the

writings of Gronovius, RapJdstoma may be regarded as a nomen nudum.
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Family 2. ScombresocidaB.

Post-temporal simple, a broad lamina anteriorly overlapping

the nearly vertical epiotic and pterotic lamina ; supra-

cleithrum a small bone adherent to the inner face of the

post-temporal at its posterior edge. Vertebrae 65-/0 *,

parapophyses mostly very short, with the ribs nearly sessile.

Jaws more or less produced and attenuated forwards ; teeth

very small. Posterior rays of dorsal and anal detached
tinlets.

Two genera, Scombresox, Lacep., and Cololabis, Gill. In.

both the pharyngeal bones and teeth are much as in Belone
;

the third upper pharyngeals are moderately large, separate,

and are followed by the very small fourth pair, which bear

a few teeth ; the lower pharyngeals form a moderately broad
triangular plate. In Scombresox the structure of the jaws is

exactly as in the Belonidse, even to the presence of the inter-

locking processes which unite the produced portions of the

rami of the lower jaw; the absence of these anterior exten-

sions in Cololabis may be regarded as probably secondary.

S uborder 2. Exoccetoidea.

Synentognaths with rather large scales and small mouth.
Second and third upper pharyngeals dentigerous, the third

pair strongly enlarged, together forming a somewhat convex
ovoid plate ; fourth upper pharyngeals absent ; lower
pharyngeal broad, triangular, with concave upper surface

;

teeth on principal pharyngeal plates anteriorly villiform,

posteriorly incisors with transversely expanded horizontal

edge, the two types connected by teeth of intermediate

form, many of which are tricuspid. Parasphenoid with an
inferior apophysis in front of the upper pharyngeals ; myo-
dome short, a deep depression between its outer wall and the

prominent compressed auditory bulla. Post-temporal and
supra-cleithrum simple^ slender, curved, the former attached

along the posterior edge of the pterotic lamina ; supra-

cleithrum suspended from the posterior end of the post-

temporal; cleithrum curved inwards above, articulating

directly with basioccipital. Each pelvic bone of an anterior

subtriangular lamina and an erect slender process.

* 65 in Sco7nbresox saurus ; 70 in the Miocene Scombresox acutirostris

(Sauvage, Ann. Sci. G4ol. iv. 1873, no. 1, fig. 68, and xi. 1880, no. 3,

p. 48).
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Family 1. HemirhampMdae.

Praemaxillaries anteriorly forming a flat triangular ex-

pansion ;
maxillaries firmly united to prremaxillaries ; teeth

in jaws small, compressed, usually tricuspid; third upper

pharyngeals ankylosed. Vertebrae 49 to 55
;
parapophyses

strong, nearly horizontal. Pectoral fins short or moderately

long.

Genera : Cohitopsis (probably including Chriodoruft)

,

Arrhamphus, Hemirhamphus, Hemirhamphodon, Zenarcho-

pterits, Dermatogenys, Oxyporhamphus, Euleptorhamphus.

Hemirhamphus occurs in the Upper Eocene of Moute
Bolca.

Cobitopsis aciittis, from the Lower Miocene of France, is

very closely related to Chriodorus atherinoides from the coast

of Florida. Dr. Smith Woodward has permitted me to

examine exam. pies of the extinct species, which I have com-

pared with specimens of C. atherinoides. The two agree in

almost every detail ; the form, position, and structure of the

fins and the number of rays are exactly the same ; the jaws,

opercles, pectoral arch, &c. are extremely similar in the two

species, and the number of vertebrse is nearly or quite

identical^ In an example of Chriodorus atherinoides I count

16 dorsal, 17 anal, 12 pectoral, 6 pelvic, and 13 branched

caudal rays, and I find these numbers also in Cobitopsis

acutus ; I find 49 vertebrae in C. atherinoides, and approxi-

mately this number in C. acutus.

In making a restoration of the extinct species Dr. Smith

Woodward* hasevidently been influenced by Mr. Boulenger's

opinion that this fish was related to Ammodytes. The broad

cleithrum of the Hemirhamphidse is represented as the

enlarged suboperculum of the Ammodytidse, and the pectorals

are shown as symmetrical and placed low, wbereas they

appear to me to be asymmetrical and placed high. C. acutus

has usually been described as toothless, but I believe that I

can recognize traces of small teeth in the jaws of one of the

specimens.

In C. acutus the head is longer than in C. atherinoides,

measuring more than ^ of the length of the fish to the base

of the caudal, the lower jaw seems to be longer, more than |
the length of the head, and the snout is apparently more
produced.

* Cat. Fossil Fish. ir. p. 3oo (1901).
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Family 2. Exocoetidae.

Prpemaxillai'ies with straight transverse anterior margi a

;

maxillaries free from or merely adherent to praemaxillaries ;

teeth in jaws minute, villiform ; third upper pharyngeals

simply coalesceut, the plate readily separating iato its two
components. Vertebrae 44- to 52 ; most of the parapophyses

directed somewhat downwards and forwards. Pectoral fins

large.

Genera : Exoccetus, Halocypselus, Parexocoetus, Fodiator.

EXPLAN.1TI0X OF PLATE IX.

Dentigerous pharyngeal bones of: A. JExoccetus lineatus; B. Ilemi-

rhamphus intermedins; C. Xenentodon caneila; D. Tylosurus

acus ; E. Belone belone ; F. Scombresox saurus. The second,

third, and fourth upper pharyngeals are numbered.

XXXVII.

—

Note on Parasitic Castration in the Earthworm
Lurabricus herculeus. By Igerxa B. J. SoLLAS, B.Sc,
Newnham College, Cambridge.

All observations on parasitic castration have acquired fresii

interest since the publication of Mr. Geoffrey Smith's work oa

the experimental analysis of sex (3) , Also, so far as I know,

no case of parasitic castration of a hermaphrodite animal is at

present on record.

The castration described in this note attracted my attention

in February 1910, when I found that of ten full-sized earth-

worms provided for demonstration purposes five possessed

either no clitellum or an imperfectly developed clitellum, and

in the abnormal individuals the seminal vesicles were either

small and contained no sperm at any stage of development,

or they were more or less normal as to size, but contained

chiefly immature stages of sperm-cells. The spermathecae

were empty ; the ovaries were normal. In those worms in

which the degeneration of the seminal vesicles was most com-

plete not only was there no trace of clitellum, but the lips of

the male duct were not tumid and the genital chgetse were not

more prominent than the rest. Further batches of worms

were obtained from the same locality, and rather less than

half their number proved to lack the clitellum. A number

of specimens without clitellum have also been found in various

other localities.
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Microscopical examination showed that the cause of the

abnormality lay in a bacterial infection, not only the cyto-

phores but the spermatocytes themselves being crowded with

minute splierical bacteria in active movement. The contents

of the seminal vesicles of some of those individuals (from the

same plot of ground) v^^hich possessed a clitellum were also

not entirely normal, a certain proportion of the sperm mother-

cells containing the bacteria.

The greater number of the bacteria are spherical, measuring

about •0014 mm. in diameter ; others are elongated, measuring
•007 by ^0014 mm. Sometimes distinctly larger individuals

occur, measuring '0035 by '0043 mm.
In all the infected worms tlie seminal vesicles contained

unusually large numbers of Monocystis— spores, cysts, and

free swimming individuals, but not the attached form.

In all cases the amoebocytes were conspicuous in the

seminal vesicles, and were crowded with ingested and now
motionless individuals of the bacterium in question. In tills

contiexlon Brasil's remarks are interesting (i) :
—" La

presence d'amibocytes nombreux dans les vesicules seminales

des Liimhricus est normale et connue. Les amibocytes

seraient attires dans ces organes, a-t-on dit, par les parasites

qui y abondent presque toujours (Gr^garines du genre Mono-
cystis) et contribueraient par leurs proprietes phagocytaires a

prdvenir un encombrement qui, s'il n'dtait entrave, about i-

rait fatalement h. la castration tout au moins partielle de

riiote." Brasil, iiowever, thinks that the amoebocytes have

another and more general function :
—" Le role principale des

amibocytes des ve.siculessdminales consisterait dans le nettoy-

age complet de ces organes aprbs les Amissions spermatiques.

. . . L'action sur les parasites ne serait qu'un epitrode particu-

lier de cette fonction plus geudrale."

I have never observed this asserted resorption of the repro-

ductive elements by the phagocytes : in those instances in

which I have found the seminal vesicles of the eartliworm

containing only amoebocytes charged with granules, as Brasil

describes, the condition has been brought about by the

bacterial destruction of the spermatic elements.

This bacterium is probably as constant an occupant of the

seminal vesicles of the earthworm as is Monocystis. I have
ftjund it in small numbers in healthy worms obtained from

various places. In a healthy worm, however, the majority

of the bacteria are ingested by the amoebocytes and are

consequently motionless ; often great crowds of bacteria are

seen in the amoebccytes, while living individuals are only

found by searching. Their inconspicuousness when motion-
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less no doubt accounts for their having so long escaped notice.

That they are a serious and constant enemy of the earthworm

seems to be shown by the comparative frequency with which
worms devoid of clitellum and normal sperm occur, and also

by observations upon earthworms found travelling- over the

surface of paths after rain. These are stated by Latter (2)

to be " in tlie majority of cases infected by larvse of parasitic

flies and doomed to die." All the specimens that I have
examined have contained large numbers of bacteria in the

seminal vesicles and no ripe sperm. It may be that some of

them were also infected by fly larvas ; but, even if so, my
observations show that when conditions are otherwise un-

favourable the bacterium is always ready to take advantage.

Literature referred to.

(i) Brasil, L.—C. R. Ac. Sci. xl. pt. 9, 1905, p. 597.

(2) Latter, 0.—' The Natural History of some Common Animals/ 1904,

p. 3.

(3) Smith, G.—Quart. J. Microsc. Sci. liv. 1910, p. 577.

XXXVIII.—On a new Marsupial. By Prof. F. FoERSTER
and the Hon. Walter Rothschild, Ph.D.

Phalanger larvatus, sp. n.

Far of pelage velvety, smoky grey, an ill-defined mesial

dorsal line or stripe of dark brown expanding into a distinct

smoky black band over head and face to the nose. Throat
black, a black band from throat across cheeks to ears, a
similar one on crown between the ears. Snout smoky black

;

face tawny ochraceous. Forearms washed with tawny ochra-

ceous on outside. Underside dirty grey, paler in centre;

chest and lower throat yellowish white. Tail hairy to tip,

black, with a few scattered silky grey hairs at base ; underside

of tail naked for the apical 120 mm. Ears hairy outside,

tawny ochraceous, naked witliin. Upper dental series, dis-

tance between c and /3 = to that between c and pm 1.

Nearest to acams, Thom. P. larvatus as well as P. avarus,

Thom., can always be distinguished from the forms of

P. canescens by the tawny outside of the ears ; from P. ava-
rus it is at once distinguished by the entirely black tail.

Dimensions. Head and body 340 mm.; tail 230-250;
nose to ear 35 ; ear 8.

Hab. Rawlinson Mts., German New Guinea. 2 c? (^

.
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XXXlX.—Rhynchotal Notes.—JAV. By W. L. Distant.

PentatomidsB from various Regions.

MooNTA, gen. nov.

Body elongate ; head depressed, longer than broad at base,

somewhat angularly narrowed and pointed, at apex, moderately

deeply inserted at base in the pronotum ; eyes prominent,

but not reaching the anterior pronotal angles; antennae

pilose, first joint not reaching apex of head, second joint

slightly longer than the third, subequal to fourth
;
pronotum

not quite twice as broad at base as long, the lateral margins

rounded, the anterior angles truncate behind eyes, beyond

which they also project, anterior margin deeply excavate for

the reception of head, posterior margin truncate, the disk a

little convex ; scutellum much longer than broad, almost as

long as head and pronotum together, attenuated to apex,

which is somewhat flattened and reaching the inner apical

angles of the corium ; corium longer than scutellum, apical

margin oblique; membrane small, not passing abdominal

apex ; rostrum reaching the intermediate coxse, the second

joint in type apparently angularly raised from base, but this

character may be artificial ; tibiae strongly spinulose.

In general appearance this genus resembles the Oriental

genus Gampsotes, Sign., from which it is at once distinguished

by the shorter rostrum, the narrow pointed head, and the

more excavate anterior margin of the pronotum.

Moonta alexandria, sp. n.

Head, pronotum, and scutellum shining black, corium

more purplish black, membrane pale ochraceous, subhyaline,

darker on basal area ; head practically impunctate, the ocelli

red, near eyes and far apart from each other
;
pronotum

sparsely but distinctly punctate on posterior half, the extreme

lateral margins acute ; scutellum (excluding base and apex)

very coarsely punctate; corium thickly finely punctate;

antennae pitchy brown ;
anterior and intermediate legs pitchy

brown, posterior legs piceous; other structural characters as

in generic diagnosis.

Long. 6 mm.
Hab. N. Australia ; Alexandria {W. Stalker, Brit. Mus.).
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Gambiana^ gen. nov.

Body subobloncr
; head longer than, broad between eyes,

lateral lobes a little longer than the central lobe, but not
meeting beyond it, the lateral margins distinctly reflexed,

rounded at apices, a distinct curved spine a little outwardly
directed in front of each eye; antennse five-jointed, joints 1

to 4 almost subequal in length, basal joint not quite reaching

Gumbiana asper, \\'alk.

apex of head
;
pronotum about twice as broad at base as

long, roundly deflected towards head, lateral margins roundly
oblique, lateral angles subprominent, very distinctly toothed,
between them a transverse impression, and a central longi-

tudinal ridge which neither reaches the anterior nor the
posterior margin, anterior area irregularly sculptured or

rugose ; scutellum much longer than broad, apparently
reaching the abdominal apex (abdomen mutilated in type),

strongly sinuate on each side near base, apex broadly trun-

cate, a very distinct central basal rounded foveation, the
margins of which are strongly ridged and continued poste-

riorly for a short distance on disk ; corium exposed on each
side for about two-thirds the length of scutellum ; rostrum
reaching the posterior coxae ; abdomen mutilated.

This genus is founded on, and intended to elucidate, the
species described by Walker as Podops asper, the condition

of the type specimens I considered being too bad for exact
determination when I referred to them in 1899 (Ann. & Mag.
Nat. Hist. (7) iv. p. 48). They have recently, by the skilled

attention of Mr. Ewd. Waterhouse, been thoroughly cleaned
and reset, and the accompanying figure has been made by
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Mr. Knij]flit. The principal character is found in the extra-

ordinary sculpture of the scutellum^ a point not observed by-

Walker in the badly pinned specimen which formed his type.

It seems to be nearest allied to Oncozygidea, Reut.

Gambiana asper.

Todops a$fer, Walk. Cat. Het. i. p. 72 (1867).

Hah. Gambia (Brit. Mus.).

In his excellent treatment of the GraphosomatinJB, Schou-
teden considered that this species, which he referred to as

aspera, might prove to be a synonym of Scotinophora fihii-

laia, Germ. The present figure and above description will

serve to prevent further misconception. The pronotum is

more or less ochraceously pilose.

Amberiana, gen. nov.

Head a little longer than the breadth at base between eyes,

the lateral margins strongly sinuate, the apical marginal

area rounded, central lobe prominent but not distinctly ex-

tending beyond the lateral lobes, lateral margins slightly

reflexed ; eyes laterally prominent ; antenna with the basal

joint not reaching apex of head, second joint short, shorter

than first, third longer than first and second together, re-

maining joint or joints mutilated in the specimens now before

me; ocelli near base, almost as far from eyes as from each

other; pronotum about twice broader at base than medial

length, the lateral margins lobately ampliate, not serrate, on
anterior half more strongly lobately ampliate and continued

considerably beyond but not in front of eyes, the posterior

half less ampliate, with the lateral angles subprominent,

anterior margin a little concave, posterior margin truncate,

the cicatrices prominent and broad, behind them a distinct

transverse impression ; scutellum short, about as long as

broad at base, the disk moderately globose, the lateral margins

oblique for about basal two-thirds and then straightly

narrowed to apex, which is rounded, a black levigate spot

at each basal angle ; corium about as long as head and

pronotum together, broad, apex broadly angularly rounded

;

membrane not quite reaching abdominal apex, the veins

broadly reticulate ; rostrum long, reaching the base of the

third abdominal segment in ? , base of fifth in $ , first joint

reaching base of head, third joint a little longest; meso-

sternum centrally sulcate; abdomen broadly, centrally, longi-

tudinally sulcate; legs moderately short, anterior femora
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very obscurely toothed before apex, tibiae shorter than the

femora aud more or less longitudinally sulcate ; tarsi two-

jointed.

This genus of Halyaria is allied to Paraleria, Reut,, by
the aberrant character of the two-jointed tarsi, but it is

at once separated from it by the non-crenulated lateral

pronotal margins and the entirely different structure of the

same.

Amheriana montana, sp. n.

Ochraceous -with black markings ; membrane dull greyish,

the reticulate venation black ; anteunre with the first and
second joints ochraceous, the thiid black, with the apex
ochraceous ; head with the eyes and two longitudinal

streaks at the region of the ocelli, and sometimes the basal

margins of the central lobe, black
;

pronotum with four

variable, more or less broken, oblique black fasciate

markings ; scutellum with the basal angles, two central

basal and tMO central lateral marginal linear spots black

;

corium with vai'iable and indeterminate black markings
;

connexivum ochraceous, with large segmental black spots
;

sublateral margins of sternum, central disk of mesosternura,

linear spots to extreme lateral margins of abdomen, spiracles,

an incised line behind them, margins of the abdominal seg-

ments, and a large spot on apical segment black ; rostrum
castaneous brown ; head, pronotum, scutellum, and corium
slightly rugulose aud thickly punctate ; the black sublateral

margins to sternum granulose ; other structural characters

as in generic diagnosis.

Long., c? ^2? ? 10 mm.
Hub. Madagascar; Amber Mts. (Brit. Mus.).

Kapunda, gen. nov.

Head about as long as broad at base, the lobes subequal

in length, the central lobe above a little prominent, the

lateral margins slightly straightly oblique, the apex broadly

rounded ; antennse with the tirst, second, and third joints

almost subequal in length, first a little shortest
; pronotum

twice as broad at base as long, moderately depressed ante-

riorly and laterally, the lateral margins convex and mode-
rately laminately reflexed, anterior and posterior margins
truncate, anterior angles truncate behind eyes, lateral angles

rounded, not prominent ; scutellum longer than pronotum,
broad, narrowed but not attenuated to apex, which is

rounded ; corium about as long as scutellum, but its apex
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slightly passing apex of scutellum ; membrane sliort, not

passing apex of abdomen, veins simple, somewhat irregularly

ceUular on basal area ; rostrum reaching the intermediate

coxee, first joint not quite reaching base of head ; tibiae

setose and sulcate
;
posterior tarsi with the first joint shorter

than the two apical joints together, the joints robust.

Allied to Meiiaccarus, A. & S., but distinguished from

that genus by the first joint of the posterior tarsi being

shorter than the two apical joints together.

Kapunda typica, sp. n.

Dull ochraceous, darkly punctate ; lateral margins of the

pronotum and basal lateral margins of corium pale ochra-

ceous and much more sparsely punctate; scutellum with a

small black foveate spot in each basal angle, preceded by a

pale ochraceous elongate levigate spot, a black elongate

marginal spot on each side before apex, which is narrowly

ochraceous and impuuctate; membrane pale hyaline; con-

nexivum ochraceous, with large punctate black spots at the

apices of the incisures ; body beneath ochraceous, bead and
sternum darkly punctate, the punctures forming more or less

distinct dark spots on the lateral areas of pro-, meso-, and

metasterna ; abdomen beneath with a distinct black longi-

tudinal subraarginal fascia on each side ; femora more or

less spotted with piceous or testaceous ; on disk of abdomen
beneath a few minute reddish spots ; structural characters

as in generic diagnosis.

Long. 6 mm.
Hab. New South Wales ; Sydney {Comm. J. J. Walker,

Brit. Mus.)

.

Neomenestheus, gen. nov.

Head about as long as broad between outer margins of

eyes, a little longer than the pronotum, lateral lobes longer

than the central, meeting beyond it but cleft at their apices,

their lateral margins moderately reflexed ; ocelli near base,

much nearer eyes than to each other ; antennae five-jointed,

third joint about reaching apex of head, first and second sub-

equal in length, third a little shortest, fourth and fifth sub-

equal and longest
;
pronotum transverse, the lateral margins

oblique and narrowly retlexed, anterior and posterior margins

subtruncate, lateral angles rounded, not prominent; scutellum

about as long as broad at base, only moderately narrowed to

apex, which is somewhat broadly rounded ; corium about as
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long as scutellum, though its apex passes the apex of scutel-

lum, its apical margin roundly oblique ; membrane short, not

nearly reaching abdominal apex, the veins simple ; connexi-

Tum exposed from about posterior half of corium ; bucculse

elevated, outwardly curved and divergent from middle to

base of head ; rostrum reaching the posterior coxae, first

joint slightly passing base o£ head, second longest and

reaching the intermediate coxse ; sternum centrally longitu-

dinally impressed ; tarsi three-jointed, second joint smallest.

Allied to Menestheus, Stal, and Paramenestheus, Bredd.,

from which it principally difiers by the scutellum not longer

than broad and with its apex broadly rounded.

Neomenestheus walkeri, sp. n.

Ochraceous, somewhat thickly punctate ; head with the

lateral margins and the margins of the central lobe distinctly

darkly punctate ; antennse with the first, second, and third

joints ochraceous, the fourth and fifth joints and apex of first

black
;
pronotum thickly coarsely punctate, a small black

spot near anterior angles, another near middle and sublateral,

a third near the lateral angles ; scutellum more distinctly

punctate on basal and lateral areas, a small punctate black

spot near each basal angle ; corium thickly and more finely

punctate; merabranal veins piceous; conuexivum yellowish,

with small black spots at the segmental incisures ; body
beneath and legs ochraceous, finely punctate ; apices of tarsi

black ; structural characters as in generic diagnosis.

Long. 7 mm.
Hab. New South Wales ; Sydney (Comm. J. J, Walker,

Brit. Mus.).

Genus Agonoscelis.

Agonoscelis, Spin. Ess. p. 327 (1837).

Type, A. nubila, Fabr.

Agonoscelis antennata, sp. n.

Head ochraceous, coarsely thickly darkly punctate, the

lateral lobes slightly out"« ardly projecting beyond the central

lobe, which, being less punctate, is paler in hue ; antennse

black, the basal joint more or less, and the remaining joints

distinctly, basally pale ochraceous, first joint not reaching
apex of head, second, fourth, and fifth longest and subequal
in length

;
pronotum dull obscure ochraceous, somewhat

coarsely darkly punctate, anterior lateral margins impunctate



344 Mr. W. L. Distant on Pentatomidae.

and somewhat longly pilose, the lateral angular areas spotted

V itli black ; scutellum ochraceous, somewhat sparingly darkly

punctate, the apex broadly pale ochraceous ; corium more or

less puri)lish, thickly finely punctate; membrane pale ochra-

ceous, subhyaline, the basal areas reflecting the dark abdomen
beneath, somewhat longly passing the abdominal apex ; con-

nexivum ochraceous, with large black spots at the apices of

the incisures; body beneath and legs pale ochraceous;

sternal spots, spiracles, small scattered spots to abdomen
beneath, apex of rostrum, apical spots to femora, and tarsi

(mostly) black ; rostrum about reaching the posterior coxae.

Long. 11-13 mm.
Hab. Corea; Quelpart Island {S. Ichikaiva, Brit. Mus.).

Genus Hoplistodera.

Hoplistodera, Westw. in Hope Cat. i. p. 18 (1837).

Type, H. testacea, Westw.

HopJistodei^a feryussoni, sp. n.

Brownish ochraceous ; antennae with the first joint

stoutest, not reaching apex of head, second joint distinctly

longer than first, subequal in length to third, remaining

joints mutilated in type; head \iith the central lobe promi-

nent, its apex slightly projecting beyond the lateral lobes,

and there it is transversely impressed, lateral lobes and basal

area more or less coarsely punctate, on basal area the punc-

tures arranged in three longitudinal fasciate series
;

pro-

notum coarsely punctate, moderately levigately rugulose, an

indistinct central longitudinal levigate line, the lateral angles

distinctly produced, their apices acute and recurved ; scutel-

lum coarsely punctate, on apical half more finely and thickly

punctate, on basal half somewhat transversely rugulose

;

corium sparingly finely punctate, more coarsely and thickly

punctate on the costal and subclaval areas ; membrane pale

brownish ochraceous, subhyaline, distinctly passing the abdo-

minal apex ; sternum distinctly, abdomen finely punctate

;

connexiviim ochraceous, with a dark spot on each side of the

segmental incisures.

Long. 7i mm. ; exp, pronot. angl. 6^ mm.
Hab. China; Mountains 50 miles N.W. of Chengtu

{W. N. Fergiisson, Brit, Mus.).

Genus Axiagastus.

Axiagastus, Dall. List Hem. i. p. 221 (1851).

Type, A. rosmarus, Dall.
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Axiagastus cambelli, sp. ii.

Black; lateral margins and longitudinal lines to liead^

sublateral margins and suftasious to anterior area of pro-

notum, basal margin, central lateral margins and apex of

scutellura, a spot or posterior disk of corium, antennae,

rostrnm, body beneath, and legs ocbraceous ; transverse

fascise to sternum and abdomen, two curved longitudinal

lines at middle of head beneath, spiracles and a central

longitudinal fascia to abdomen, and apex of rostrum black
;

iirst joint of antennre not reaching apex of head, second and
third subequal in length, fourth and fifth a little longest and
also subequal ; spines from buccuke long, acutely downwardly
produced ; body above thickly punctate except on the oclira-

ceous markings ; connexivum ochraceous, with black spots

at the abdominal incisures, and inwardly margined with the

same colour; membrane dark bronzy, slightly passing the

abdominal apex.

Long. 13 mm. ; exp. pronot. angl. 8 mm.
JJah. Solomon Islands {W. H. Cambell) ; Duke of York

Island ; Aignan Island (Brit. ]\Ius.). On Solomon Islands

"destructive to coconuts" {W. H. Cambell).

Genus Euryaspis.

Eunjasph, Sign. Ann. Soc. Eut. Fr. (2) ix, p. 342 (18-31).

Type, E. Iransversalis, Sign.

Euryaspis jj(tv€scens, sp. n.

Flavescent; antennse reddish testaceous, first joint not

reaching apex of head, second a little longer than first, much
shorter than third, which is a little longer than either fourth

or fifth, these being almost equal in length; head more or

less suffused with pale testaceous red, lol)es equal in length;

pronotum thickly, obscurely, finely punctate, the extreme
anterior and lateral margins narrowly palely levigate, the

cicatrices near the anterior margin ; scutellum and corium
thickly, obscurely, finely punctate ; rostrum (excluding basal

joint) testaceous, reaching intermediate coxse; sternum
finely punctate, abdomen more obscurely finely punctate;

abdominal spiracles black ; abdomen basally, centrally,

spinously tuberculate ; metasternum elevated ; mesosternal

carination somewhat strongly elevated, in front reaching the

anterior coxEe, posteriorly ampliated.

Long. 13-lli mm.
Ann. cC- }[ag. N. llud. Sev. 8. Vol. vii. 23
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Bab. China; Foo Chow (C. B. Rickett, Brit. Mus.). E.

Borneo. Moorjawa {H. 1). Jensen, Brit. Mus.).

This is the largest species of the genns yet described, and

is the second known from the Oriental Region.

Genus Utana.

nana, Disi. Ann. & .M;i<r. Xat. Hist. (7) v. p. 42.", (1900).

Type. ('". s II/)/•('ma, ^^'alk.

Utana alherlisi, sp. n.

Head ochraceous, punctured and mottled with shining

gi'een, the punctures coarse, central lobe more sparingly

punctate ; antennae ochraceous, first joint not reaching apex

of head, second longer than first, a little shorter than third ;

pronotum with the anterior half ochraceous, posterior half

dark castaneous, the ochraceous area with a few dark punc-

tures on disk, the antero-lateral and the anterior margins

thickly darkly punctate, the posterior dark area finely some-

what thicklv punctate, the lateral angles produced, with their

apices broafl and backwardly recurved ; scutellum and corium

dark castaneous, the first with the basal disk a little convex

and slightly tinged with olivaceous green, distinctly punctate
;

corium thicklv and more finely punctate ; membrane
cupreous, passing the abdominal apex; body beneath and

legs shining ochraceous ; two small dark spots on each side

of pro-, meso-, and metasterna; legs spotted with casta-

neous, the apices of the femora broadly of the same colour ;

rostrum scarcely passing the posterior coxse ; sternal keel

extending a little beyond the anterior coxae, ventral spine

moderately short
;
prosternum coarsely punctate ; abdominal

spiiacles black.

Long. 14-^ mm.; exp. pronot. angl. 9^ mm.
Hab. New Guinea ; Yule Island (L. M. D'Albeitis).

Differs from U. suprema, Walk., the only other known
species of the genus at the present time, by the shorter, less

acute, and recurved lateral pronotal angles, and by the sternal

keel extending a little beyond the anterior coxae, and the

shorter rostrum ; the last two characters render it almost

what is by some considered as of a snbgeneric position.

Genus Bothrocoris.

BrachtjMethiix, subpen. Bothrocoris, Mayr, Reis. Nov., Hem. p. 08

(18()(i).

Tvpe. B. ijii'iiujiu'ileiitittuf<, Spin.
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Bothrocoris consanguineus, sp. n.

Above purplish brown, finely rugulose and thickly punc-
tate; lateral margins of the pronotum, three small spots at

basal margin and a spot on each side of apex of scutellum,

and basal third of costal lateral margin pale levigate ochra-
ceous ; a black impressed spot at each basal angle of scutel-

lum ; membrane purplish brown, the apical margin narrowly
ochraceous ; connexivnm ochraceous, with large black spots

on each side of the incisures ; body beneath purplish brown,
finely irrorated with ochraceous and more or less darkly
punctate; lateral margins of sternum and abdomen pale

levigate ochraceous ; spiracles shining black , sublateral margins
of aI)domen more or less black; legs reddish testaceous

;

rostrum about reaching the intermediate coxse ; antennae

with the first joint reddish testaceous, remaining joints black,

first joint passing apex of head, third, fourth, and fifth joints

subequal in length, each longer than second ; anterior mar-
gins of lateral lobes of head naiTowly ochraceous.

Long. 12 mm.
Hab. Paraguay; Sapucay (^W. Foster, Brit. Mus.).

Closely allied to B. quinquedentatus, Spin., but the lateral

pronotal margins more straightly oblique, apical markings o£

the scutellum very different, &c.

Okeanos, gen. nov.

Subelongate ; head a little longer than breadth between
eyes, lobes of equal length, the lateral lobes obliquely

rounded at their apices, ocelli near base and eyes ; antennae

five-jointed, first joint almost reaching apex of head, third,

fourth, and fifth joints subequal in length, each a little

longer than second ;
pronotum about three times broader

between lateral angles than long, moderately declivous ante-

riorly, anterior angles prominently acutely spinous, lateral

angles robustly produced, their apices broadly truncate,

lateral margins strongly oblique, anterior margin behind

head and the posterior margin before scutellum truncate;

scutellum much longer than broad at base, a little shorter

than corium, the apical area strongly attenuated and
centrally apically longitudinally depressed; corium with the

inner angle rounded, the apical margin oblique ; memt)rane
passing tlie abdominal apex, the veins longitudinal; rostrum
reaching or slightly passing the posterior coxae, basal joint

not extending beyond the bucculae and only slightly passing

anterior half of head, second joint slightly passing the
23*
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anterior coxse, tliird joint reaching the intermediate coxre
;

])ro- and mesosterna centrally longitudinally carinate ; abdo-

minal basal spine long, almost reaching the anterior coxse
;

abdomen distinctly, centrally, longitudinally ridged ; odori-

ferous apertures transverse, elongate ; legs of moderate
length; tarsi three-jointed, the secontl joint small.

Allied to Priassus, Stal, from which it ])rincipally differs

by the structure of the pronotum, Avhich in Okeanosh shorter,

the lateral angles not acutely produced, the anterior angles

distinctly acutely prominent, the lateral margins entire,

neither creimlate nor serrate.

Okeanos qnelpartensis. sp. n.

Purplish brown ; the anterior area of pronotum, apex of

scutellum, connexivum, body beneath, and legs ochraceous

;

lateral pronotal angles black ; central basal margin of pro-

uotum, lateral margin-s of scutellum (not reaching apex), and

lateral margins of corium (more or less) resplendent oliva-

ceous green ; antennae black, fourth and fifth joints fuscous,

the first joint and bases of fourth and fifth joints ochra-

ceous ; head thickly, coarsely, darkly punctate
;
pronotum

with the anterior pale area moderately punctate, the basal

area coarsely punctate and moderately rugulose ; scutellum

somewhat sparingly coarsely punctate, on central disk

obscure indications of a central longitudinal ridge; corium
very thickly and somewhat coarsely punctate

;
prosternum

finely but distinctly punctate; abdominal spiracles black;

other structural characters as in generic diagnosis.

Long. 18 mm.; exp. pronot. angl. 10 mm.
Hah. Corea; Quelpart Island [S. Jcliikaica, Brit. ]Mus.).

GuuEA, gen. nov.

Head about as long as breadth between outer margins of

eyes ; lobes equal in length, but the apices o£ the lateral lobes

t)bliquely inclined inwardly ; lateral margins distinctly

sinuate a little in front of eyes, and thence to apex slightly

reflexed ; ocelli nearer eyes than to each other ; antenna
five-jointed, first joint stout, remaining joints slender, first

not reaching apex of head, remaining joints almost subequal

in length
;
pronotum about half as long as broad at base,

lateral margins concavely oblique, somewhat coarsely serrate,

lateral angles broadly slightly i)rominent, their apices sub-

truncate, anteriorly rounded, posteriorly slightly toothed or

angulated, anterior angles distinct, deflected from about

middle towards head, anterior margin truncate behind base



Mr, W. L. Distant on PeiitatomiJre. 349

of head, posterior margin truncate ; scntellum cousidera-bly
longer than broad at base, the apical area elongately
attenuate, the apex subangulate ; corium about as long as
scntellum and half of pronotum combined, its inner angje
rounded, apical margin oblique, Srlightly.sinuate, apex a little

angularly produced ; membrane moderately passing the
abdominal apex, the veins longitudinal; rostrum passing the
posterior coxae, first joint not extending beyond buccul^,
which only extend about two-thirds from apex, second joint
passing anterior coxae, third passing intermediate coxjb

;

pro- and mesosterna centrally, longitudinally, finely carinate,
basal abdominal spine or tubercle broad, short, obtuse, not
passing the posterior coxse ; femora moderately thickened,
about equal in length to tibiae, tarsi three-J£)inted,, second
joint shortest ; odariferous apertures shortly transverse,
moderately curved, a little longer than first joint of tai'si.

Allied to Lelia, Walk., from whi^h it is separated by the
short obtuse basal spine or tubercle to the abdomen
beneath, &c.

Gud'ja iddkuwana, sp. n.

Above pale brownish ochraceous, thickly darkJy punctate;
antennse ochraceous, base of first joint and apica-l areas of
third, fourth, and fifth joints more or less piceous ; head
thickh" darkly punctate, the lateral lobes obliquely trans-

versely wrinkled; pronotum thickly darldy punctate, the
lateral margins pale stramineous, apices of the lateral angles
black ; scutellura a little more sparingly punctate than the
corium ; body beneath and legs ochraceous ; apex of rostrum
black

;
prosternura finely punctate ; structural characters as

in generic diagnosis.

Long. 20 mm.; exp. pronot. angl. 11^ nun.

Hab. Corea; Quelpart Island {S. Ichikawa^ Brit, Mas.).

Genus Jalloides.

Jalluidcs, Sellout, ia Wytsm. Gen. Ins. fa?e. Hi. p. 41 (1907).

Type, J. rubricosus, Stal.

Jalloides opulentus^ sp. n.

Head and pronotum testaceous, apical area of head bluish

black ; antennae bluish black ; scutellum and corium blue or

purplish blue, apex of scutellum testaceous ; membrane
blackish, the apical margin ochraceous ; connexivum testa-

ceous ; bodv beneath and legs ochraceous ; disks of meso-
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and metastei'na, apical segment of abdomen, tibiae, tarsi, and

apices of femora, and apex of rostrum bbiish or blackish

blue; antennse with the first joint not reaching apex of

head, second and fourth and third and fifth joints subequal

in length ; head obscurely punctate and wrinkled; pronotum

with the lateral angles a little prominent, the lateral margins

sinuate, the anterior angles prominent, sparsely and irregu-

larly punctate ; scutellum somewhat coarsely punctate, with

a more or less distinct longitudinal levigate line ; corium

thickly finely punctate, the basal lateral margin testaceous

;

rostrum reaching the intermediate coxse.

Var. a.—Pronotum with a prominent, central, oblong,

bluish-black spot.

Var. b.—Resembling var. a, but pronotum with an addi-

tional bluish-black spot on each lateral margin.

Long. 11-12 mm.
Hab. N. Queensland [Kelsall, Brit. Mus.) ; Cairns (Coll.

Dist.) ; near Port Moresby (Coll. Dist.).

Differs from J. rubricosus, Stal, apart from colour-

markings, by the more elongate form, the less strongly

punctured pronotum and scutellum, the more sinuate lateral

margins of the pronotum, &c.

Jalloides versicolor, sp. n.

Head, pronotum, and scutellum ochraceous, thickly some-

what darkly punctate; base of head (broadest near eyes),

irregular margins of the cicatrices, and two large spots at

base of pronotum black ; apex of scutellum ivory-white
;

corium bluish black, some light suffusions and a large round
spot near apex testaceous ; membrane blackish, its apex

hyaline and passing the abdominal apex ; body beneath and

legs pale ochraceous ; sternum more or less punctured and
spotted with black, a large black lateral spot on each abdo-

minal segment beneath, and a subapical spot of the same
colour; antennae pale ochraceous, apical area of the third

aud the whole of the fourth and fifth joints black, first joint

not reaching apex of head, remaining joints almost subequal

in length ; head scarcely punctate except on the dark basal

patches near the ocelli
;
pronotum and scutellum somewhat

sparingly coarsely punctate; corium more thickly and finely

punctate ; anterior femoral spine prominent.

Long. 8^ mm.
Hab. Queensland; Kuranda {F. P. Dodd, Brit. Mus.).
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Genus Cantheconidea.

Cautheconidea, Schout. in Wvtsm. Gen. Ins. fasc. lii. p. 44 (^1907).

Type, C.jaoana, Dall.

Cantheconidea thomsoni, sp. n.

Purplish black ; head thickly punctate, the lateral lobes

broadly reflexed at their apical areas and apically rounded, a

short central longitudinal line at base, a small marginal spot

in front of each eye, and a small obscure spot at apex of

central lobe ochraceous
;
pronotum very coarsely punctate

and subrugulose, the anterior lateral margins serrate, the

lateral angles shortly produced and recurved, their apices

roundly angulate, the anterior lateral n)argins and nine or

ten irregular spots on anterior area ochraceous ; scutelluni

coarsely punctate, more finely so and with a levigate longi-

tudinal space on apical area, a levigate spot near each basal

angle, and the apex ochraceous ; corium thickly, somewhat
finely punctate ; membrane bronzy, distinctly passing the

abdominal apex ; connexivum ochraceous, punctate, with

large blackish spots at the incisures ; body beneath and legs

ochraceous ; sternum somewhat irregularly spotted and
marked with black ; abdomen with the spiracles, marginal
spots, and some central elongate spots black ; apices of

femora, bases and apices of tibue, and apices of tarsi black
;

rostrum reaching the posterior coxie, its apex black ; an-

tennae black, first joint not reaching apex of head, second,

third, and fourth joints subequal in length (fifth mutilated

in type).

Long., ^ , 14 mm.; exp. pronot. angl. 8 mm.
Hab. N.E. China ; Shan-hai-kwan [F. M. Tliomson, Brit.

Mus.).

(jcnus Flatvnopus.

Platynopus, Amy. & Serv. Hist. Hem. p. 79 (1843).

Type, P. inelanoleucus, AVestw.

Platynopus turneri, sp. n.

H6ad longer than broad, ochraceous, much mottled with

resplendent green, very coarsely punctate, the punctures in

somewhat longitudinal series ; autennae brow^nish ochraceous,
third, fourth, and fifth joints (excluding bases) iufuscate,

first joint short, not reaching apex of head, second and fourth
a little longest and subequal in length, third and fifth also
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subequal
;

pronotum brownish ocliraceous, very coarsely

darkly punctate, the lateral margins entire, not crenulate,

somewhat broadly pale ochraceous and almost impunctate,

the lateral angles black, robust, moderately longly and almost

straightly produced, a more or less distinct central longitu-

dinal ridge ; scutellum brownish ochraceous, coarsely darkly

punctate, with a central longitudinal ridge, the apex more or

less pale ochraceous and darkly punctate, the apex broad,

truncately rounded ; corium brownish ochraceous, thickly

but more' finely punctate, in some specimens suUused with

greenish, the apical margin narrowly ])ale levigate ;
mem-

brane bronzy brown, with a large pal^e spot on the lateral

and a smaller spot on the apical margins pale hyaline; body

beneath ochraceous, darkly punctate, here and there suffused

with greenish, a more or less distinct central longitudinal

series of blackish spots to abdomen; legs ochraceous, apices

of femora and bases and apices of tibiaj more or less

brownish, anterior tibiae not dilated with a distinct spine

beyond middle, anterior femora with a moderately long

spine near apex ; rosta-um reaching the posterior coxae.

Long., ^ ? ,
9-13 mm. ; exp. pronot. angl. 6-7 mm.

Hab. Queensland ; INIackay (-R. E. Turner, Brit. Mus.)
;

TownsNille (F. P. Dodd, Brit". Mus.).

Allied to P. melacanthus, Boisd.; apices of prouotal lateral

angles entire, not notched, &c.

Janeikona^ gen. nov.

Subelongate ; head longer than broad between eyes, the

lateral margins distinctly, somewhat strongly retiexed, lateral

lobes passing the apex of the central lobe but not meeting

beyond it, their apices truncate; ocelli near base, a little

nearer to eyes than to each other, a distinct spine before eyes

on each antenniferous tubei^cle ; antennae pilose, basal joint

globosely incrassated, slightly shorter than head, but longly

passing it, second joint about three times as long as first,

considerably longer than third (remaining joints mutilated,

in typical specimen)
;
pronotum about twice as broad at

base as long, the anterior angles moderately obtusely trans-

versely prominent, lateral nsargins oblique, lateral angles

subprominent, posterior margin truncate, anterior margin
moderately concave; scutellum much longer than broad,

the apical thii'd moderately attenuated, the apex subangulate

and reaching or slightly passing the inner apical angle of the

corium, a little depressed behind middle ; corium elongate,

its apical angle distinctly produced ; membrane slightly
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passing al)dominal apex, the venation longitudinal, Avitli a

distinct transverse cell at base ; rostrum reaching the poste-

rior coxae, first joint almost reaching base of head, second

passing anterior coxje, third not quite reaching intermediate

coxpe ; sternum centrally, finely, longitudinally carinate,

becoming considerably prominent on the metasternum
;

abdomen only moderately convex, spiracles on basal segment
exposed, distinctly visible, central base slightly roundly pro-

duced, but not reaching posterior coxte, apical angles of

sixth segment (in (^ ) distinctly produced, apical angles of

anal segment strongly, broadly, angularly produced, central

apical margin of sixth segment truncate ; tarsi three-jointed.

By the elongate scutellum this genus should represent a

new division among the first four enumerated by Horvath
(llJOO) in his table of divisions in the Tessaratominae ; it is

the third genus of the subfamily at present recorded from
the Neotropical Region.

Janeirona insiynis, sp. n.

Black ft spot at lateral angles of pronotum, a transverse

spot at base and a small discal spot beyond middle of corium,

legs and rostrum ochraceous ; basal longitudinal disk of

abdomen beneath testaceous; antennae distinctly palely

pilose; head more or less transversely Avrinkled ; ocelli

sanguineous
;
pronotum and scutellum somewhat thickly

finely punctate, the latter with two obscure central longi-

tudinal raised lines on the apical area ; corium thickly finely

punctate ; all the ochraceous spots impunctatc ; body beneath

more or less thickly finely punctate; tarsi pale ochraceous,

longly pilose ; other structural characters as in generic

diagnosis.

Long., ^ , 19 ram. ; exp. pronot, angl. 8 mm.
Hab. Fifty miles west of Rio Janeiro, 1000-1200 feet {Sir

JFm. Smilh, Brit. Mus.).

Genus Megymexum.

3Jef/i/meiuiinj Laporte, Ess. H^ni. p. 52 (1832).

Type, M. dentatinn, Boisd.

Megymcniim prniti, sp, n.

Fuscous brown, more or less palely pilose ; membrane pale

ochraceous ; head above concave, before eyes Avith a some-
what longly acute lateral spine directed both a little up-

wardly and backwardly ; antennae fuscous brown, the apical
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joint ocliraceous, first joint not reaching apex of head, second

longest, third and fourth subequal
;
pronotum nodulose, a

more distinct oblong nodule near centre of anterior margin,

anterior angular spines long, curved and slender, lateral

margins centrally angulate ; scutelliun with a centrally longi-

tudinal ridge not reaching apex ; lateral abdominal margins
strongly obtusely angularly toothed.

Long. 13 mm. ; exp. pronot. angl. 7 mm.
Hab. Centr. China ; Kiukiang {Pratt, Brit. Mus.).

Closely allied to Al. gracilicornis, Dall., from which it

differs by the longer^ more slender, and acute anterior pro-

notal angles, which in Dallas^s species are shorter, broader,

flattened, and with their apices acutely pointed.

Genus Sastragala.

Sastragala, Amy. & Serv. Hist. H6m. p. 155 (1843).

Type, S. uniguttata, Don.

Sastragala quinquemaculata, sp. n.

Head and pronotum ochraceous, the latter darkly punc-

tate; lateral prouotal angles and the scutellum and curium

testaceous ; two large spots near base and the apex of scutel-

lum, a somewhat oblique spot behind middle, and the costal

area to corium ochraceous ; membrane pale bronzy sub-

hyaline ; body beneath ochraceous, abdominal apex purplish

red ; antemue ochraceous, basal joint stoutest, a little curved,

considerably passing apex of head, second slightly longer

than either first or third and subequal to fourth ; head some-

what irregularly impressed; pronotum somewhat sparingly

but very coarsely punctate, the lateral angles longly pro-

duced and recurved ; scutellum more finely punctate, ex-

cepting the ochraceous markings, which are impunctate
;

corium thickly and more coarsely punctate ; membrane
passing the abdominal apex ; sternal process elevated, com-

pressed, anteriorly extending slightly beyond base of head
;

abdomen beneath centrally longitudinally ridged ; rostrum

about reaching the posterior coxae.

Long., ? , 14^ mm.; exp. pronot. angl. 11 mm.
Hub. Philippine Islands ; Irisan, Benquet Prov., Luzon

[R. C. McGregor, Bnt. Mus.).

The longly produced and recurved pronotal angles and the

very prominent macular markings render this species easily

recognizable.
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XL.

—

New Species of Heferocera from Costa Rica.—Vil.

By W. SCHAUS, F.Z.S.

Arctiadae.

Subfamily Nolinm.

Celama carilla, sp. n.

Palpi white, fringed in front with light brown. Body
white, the abdomen faintly tinged with grey ; a small dorsal

patch of yellowish scales at base. Fore wings white ; a

small dark brown spot at base of median and some diffuse

light brown basal scales ; raised tufts in cell light brown
;

lines light browi), irrorated with a few dark scales ; ante-

medial sligiitly curved, more heavily darkly scaled above
submedian ; medial slightly curved

;
postmedial outcurved

beyond cell, punctiform on veins 2-6; subterminal inset

below vein 3 ; an indistinct marginal line. Hind wings
white, tinged with grey, more darkly on outer margin.
Expanse !13 mm.
Uab. Carillo.

Roeselia pernitens, sp. n.

(^ . Palpi brown. Head, collar, and thorax white. Abdo-
men light brown, banded with white. Fore wings silvery

white; an antemedial spot on costa brown, irrorated with
fuscous scales; a medial triangular spot on costa grey-brown,
edged inwardly by a black line; smaller spots on costa to

apex ; outer margin broadly shaded with brown from vein 6

to tornus, and irrorated with fuscous and silvery scale?.

Hind wings white, the veins and outer margin tinged with
grey.

Expanse 14 mm.
Hub. Guapiles.

Roeselia placens, sp. n.

(^ . Palpi light brown. Head white; a dark brown line

across frons. Collar and shoulders buff, edged with brown.
Thorax lilacine white. Abdomen ligiit brown; some white
at base. Fore wings lilacine white; costal margin and cell

anteriorly light brown, suffusing with a large light brown
space at end of cell, irrorated with dark brown, and with two
dark brown lines on costa above it ; costa terminally grey

;

a postmedial gvey-brown shade, suffusing with brown space
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at end of cell ; a Lroad subtermiiial grey shade, slightly inset

at vein 5 and at vein 2; the outer margin thickly irrorated

with light biown. Hind wings grey-brown ; an indistinct

dark shade on discocelhdar.

Exj^anse 17 nun.

Ilab. Tuis.

lioeselia uniUnea, sp. n.

(J. Palpi brown, tipped with white. Body white, the

abdomen tinged with brown. Fore wings white; a brown

and fuscous spot on costa near base ; a medial brown spot on

c;osta, from which a well-marked brown line extends to inner

margin, being somewhat oblique and inbent at submedian

fold ; some faint brown shades on costa towards apex and

along outer margin. Hind wings white, faintly tinged with

light brown on outer margin.

Expanse 15 mm.
Hah. Carillo.

Rixselia sabulosa, sp. n.

cJ. Palpi, head, collar, and thorax whitish, thinly irrorated

with brown. Abdomen whitish buff. Eore wings bufl-

brown, irrorated with olive-brown and fuscous scales ; a

geminate fuscous line on costa near base ; a broad medial

darker shade across costa and cell, edged with fuscous points;

a geminate postmedial row of fuscous points on veins, in-

wardly oblique to submedian fold, then straight ; a sub-

terminal row of brown streaks on veins ; terminal dark

clusters of scales on veins. Hind wings dirty white; a dark

grey terminal line and a similar spot on discocellular.

Expanse 25 mm.
Hub. Poas, Juan Vinas.

Rccselia deccpta^ sp. n.

cJ . Palpi white, shaded with browni at base. Head and

thorax white. Abdomen greyish. Fore wings white ; basal,

antemedial, and medial dark grey shades on costa, the last

larger and suffusing with fuscous line on discocellular ; a faint

antemedial line, inw^ardly oblique from costa; some medial

streaks and irrorations below cell ; the postmedial outcurved

around cell, fine, punctiform, geminate on inner margin ; a

subterminal irregular greyish shade, outwardly oblique from

costa, suffusing with terminal greyish shades at tornus ; cilia

very long, grey. Hiud wings whitish grey. Underneath,
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tlie costal margin of liliul \y\\\^i is coarsely irrorated with

fuscous grey.

Expanse 11 mm.
Hub. Guapiles.

Subfamily Litrosianm.

Macroptila monstralis, sp. n.

S . Frons brown. Vertex, collar, and thorax grey. Ab-
domen whitish. Legs whitish, the fore tibia above with

ridge of long ochreous hairs. Fore wings light grey, be-

coming dark grey on inner margin, costal margin and veins

above 3 white ; the extreme cosla finely ochreous. Hind
wings : the inner area broadly white ; the costal portion

above median light brown ; the outer margin from vein 2 to

apex shaded with dark grey ; a small spot of androconia in

cell at base.

Expanse 30 mm.
Uab. 8ixola.

Fore wings with veins 3 and 1 on rather long stalk ; G

from near upper angle of cell ; 7-9 stalked; 10 free. Hind
wings with 3 and 4 from lower angle; 5 absent or on long

stalk with 4 ; Band 7 from upper angle apart ; costal margin
straight and with a projecting lobe before apex.

Macroptila nubecula, sp. n.

(J. Head, collar, and thorax lilacine grey, the frons paler.

Abdomen bufF-white. Fore wnngs : costal margin, cell, and
from vein 3 to apex silvery white, faintly tinged with buff;

below cell lilacine buff, shading to lilacine grey above and
below submedian. Hind wings faintly tinged with buff and
shaded with grey at apex ; the cell filled with a large patch

of dark brown androconia, jjartly covered by an upturned

ridge of long hairs on median vein. Underneath whitish,

the costal margins yellowish buff.

Expanse 32 mm.
Hah. Sixola, Tuis, Esperanza.
This species will fall into a new secti-on. Fore wing with

cell narrow, the median arched ; vein 6 from well below

angle of cell; 7-9 stalked; 10 free. Hind wing with a large

patch of androconia in cell ; veins 3-.5 stalked ; veins G and 7

stalked, downturned ; the costal margin concave before apex.

Aptilosia, gen. nov.

Proboscis fully developed. Antennre of male with short
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bristles and minute cilia. Abdomen covered witli rough hair.

Fore win,G:s broad ; vein 2 from beyond middle ; 3 from

before angle ; 4 and 5 from a point ; 6 from near upper

angle; 7-10 stalked ; 11 anastomosing with 12. Hind wings
broad ; the costal margin arched and oblique on outer half;

apex rounded ; outer margin nearly straight to anal angle ; a

large j^atcli of androconia in cell ; vein 2 from beyond middle

of cell ; 3 from before angle; 4 from angle; 5 from above
angle ; 6 and 7 coincident.

Aptilosia crocea, sp. n.

J . Head and thorax lilacine grey. Abdomen pale

yellovvish. Fore wings yellowish white; the inner margin
broadly lilacine grey, narrowing at tornus. Hind wings pale

yellowish, with a ridge of long yellow hairs along median.

Expanse 29 mm.
Hah. Juan Viuas, Tuis, Guapiles.

Agylhi erigone, sp. n.

^ . Head and thorax dark grey. Abdomen light grey
;

buff hairs on anal segment. Fore wings silvery white, pale

grey below cell and vein 2, shading to dark grey along inner

margin ; the costa finely ochreous. Hind wings white.

Fore wings underneath grey, shaded with pale buff along

costal margin, at end of cell, and slightly below cell. Hind
wings underneath white, shaded with grey from apex to

vein 5.

Expanse 40 mm.
? . Fore wings white, the inner margin broadly dark grey.

Fore wings underneath grey ; the costal margin except at

base white; a whitish shade at end of cell, extending beyond
it, and the postmedial space between veins 2-6 shaded with

white. Hind wings below white, with a faint trace of grey

at apex.

Expanse 44 mm.
Hah. Juan Vinas, Volcano Turrialba, 5800 ft.

Allied to A. hampsoni, Dogn.

Agylla asm, sp. n.

(J . Head and thorax dark grey, abdomen lighter grey.

Fore wings grey, darkest along inner margin ; veins except

submedian broadly white; a dark grey terminal line; the

cilia divided by a dark grey line. Hind wings white at base

and along inner margin, otherwise grey ; a black spot on



IleAerocera from Costa Rica. 359

costa near base. Uiiderneatli dark grey ; the outer half of

costa of fore wings shaded with buff; the basal and inner

area of hind wings white.

Elxpanse 20 mm.
Hnh. Sixola.

Near A. hamp^oni\ Dogn.

Agiflla suhciiierpa, sp. n.

J . lit ad, collar, and thorax brownish grey : some whitish

liairs on basal joint of antennae. Abdomen dark grey above,

with lighter grey hairs at base and on terminal segment.
Fore wings white ; the basal third of costa finely dark grey,

the outer two-thirds finely creamy buff; the inner margin
below fold dark grey. Hind wings : the base and inner

margin white, otherwise grey; the cilia white. Underneath
dark grey ; the inner area of hind wings white ; the costal

margin of fore wings as above.

Expanse '27 mm.
? . Similar to male, but with costa of fore wings white

;

the hind wings only tinged with grey at apex. Underneath
paler grey, the white on hind wings more extended.

Expanse 28 mm.
liab. Tuis, Juan Vinas, Los Bajos.

Near A, sanctce johannis, Schs.

Aqi/Ua albi'venis, sp. n.

($ . Palpi dark brown_, fringed with whitish. Frons pale

buff. Vertex, collar, and thorax dark grey-brown. Abdomen
grey above, the lateral tufts and nnderneath whitish buff.

Legs white ; fore and hind tibiae streaked with dark grey

;

fore tibia black, with white rings. Fore wings : the costa

with light brown downturned scales, not reaching base ; the
cell and veins except submedian white; intervenal spaces
light grey, darker between 2 and 4 and at end of cell; the

inner margin fuscous grey. Hind wings white; fuscous

shadings on costal and outer margin. Underneath, the fore

wings fuscous grey, becoming paler on outer margin ; the

hind wings white, tinged with buff on costa.

Expanse 26 mm.
? . Frons white. Fore wings white, tinged with grey

between 2 and 3 near cell ; the inner margin dark fuscous
grey. Hind wings white ; a few fuscous scales at apex.

Expanse 28 mm.
Hab. Juan Vinas, Tuis.

Section near .4. barbicosta. H.
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A(jijlla jjuasi'a, sp. n.

(J. Head, collar, and thorax smoky grey
;
patagia tipped

vvitli white. Abdomen darker grey, with light grey hairs at

base ; terminal segment liglit brown. Fore wings silvery

white; tlie inner margin smoky grey. Hind wings white,

tinged with yellow. Underneath : fore wings fuscous grey
;

a wliite streak below subcostal •; tlie inner margin white.

Hind wings white.

Expanse 35- mm.
? . Differs from tlie male in having the hind wings

clearer wliite; the fore wings underneath whitish grey.

Expanse 36 mm.
Ilab. Poas.

JS'ear A. sericea, Druce.

Agylla ahrosa, sp. n.

(^ . Frons dark brown. Vertex, colhir, thorax, and abdo-

men above light greyish brown ; abdomen laterally and
underneath white. Fore wings silky white ; the inner

margin narrowly light greyish brown. Hind wings white,

rather broad, the outer margin truncate from apex to vein 3,

then rounded. Fore wings underneath thickly irrorated with

brown, the base of costa darker; the inner margin below

submedian whitish buff. Hind wings below with tlie costa

faintly tinged with brown.

Expanse 33 mm.
Hub. Volcano Turrialba, 5800 ft.

Agylla submaculaj sp. n..

cJ . Head, collar, and thorax dark grey ; patagia outwardly

and tipped with white. Abdomen above light grey. Fore

wings silvery white; the inner margin below fold brownish

giey. Hind wings white., shaded with grey at anal angle.

Fore wings below wliite ; the inner margin grey ; a large

postmedial greyish-brown patch from vein 2-11
; the outer

margin tinged with grey-brown.

Expanse 37 mm.
Hab. Cartago, Juan Vinas, Volcano Turrialba.

Belongs to section near A. involula, Hmpsn.

Agylla exscissa, sp. n.

Head, collar, and thorax smoky grey, the frons buff.

Abdomen buff-grey. Fore wings narrow terniiiially, the
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inner margin deeply lobed on basal two-thirds to vein 2, then
straiglit to tornu3 at vein 3, silvery white ; the lobe on inner
margin brown-grey; the costa finely ochreous. Hind wings
broad, the outer margin rounded, silvery white ; a large
yellow patch of androconia at base in cell, covered by lobe of
fore wings ; some buff shadings below and beyond cell to

near apex ; a postmedial brown-grey shade above vein 2 ;

the inner margin dull white. Fore wings bdow white; a
fuscous streak on base of costa ; a streak of cinnamon-brown
androconia below cell ; the medial space roughly scaled,

yellow ; the outer margin suffused with light brownish grey.
Hind wings below black-brown ; some ochreous shadings at

base ; the inner margin white; the outer margin above vein 3
shaded with white.

Expanse 35 mm.
Hab. Juan Vitias, Sixola.

Belongs to a new section near A. argentea, Wlk.

Balhura fasciata^ sp. n.

Body black ; the patagia roseate. Fore wings light buff-

brown ; the submedian fold, costa, and inner margin finely

black; some roseate at base, limited by a black shade; a
fuscous streak on costal margin and one in cell suffusing at

end of cell with a broad, transverse, medial, fuscous shade,
which extends from costal to inner margins; long terminal
black intervenal streaks between veins 3-7, the streak between
5 and 6 extending from cell; cilia black. Hind wings dark
brown. Underneath dark brown.
Expanse 34 mm.
Hah. Guapiles, Sixola.

Differs from typical Balhura in having, on hind wings,
veins 4 and 5 from lower angle, and 6 and 7 from upper
angle of cell.

Balbura intervenata, sp. n.

(J . Head, collar, and abdomen black. Thorax red ; the

patagia fringed with black outwardly. Fore wings fuscous
brown ; the inner margin broadly black ; terminal black
streaks between the veins, the streak between 5 and 6 from
within cell. Hind wings black ; the cell, below and beyond
it semihyaline.

Expanse 27 mm.
Bab. Sixola.

In this species veins 4 and 5 on hind wings are from lower
angle of cell.

Ann. (& Mag. N. Hist. Ser. 8. Vol. vii. 24
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DOLICHESIA, gen. nov.

Proboscis well developed. Palpi porrect, reacliins: beyond

frons ; female antennge flattened, laminate. Hind tibia with

the medial spur absent. Fore wing long and narrow, the

costa arcbed and falcate; vein 2 from middle of cell; 3 from

well before angle ; 5 from a little above 4 ; 6 from upper

angle; 7, 8, 9 stalked; 7 from beyond 9; 10 free; 11 anas-

tomosing with 12. Hind wings: vein 5 absent; 6 and 7

coincident.

Near EudoUche, Mosch.

Doh'chesia falsimonia, sp. n.

Head and thorax grey-brown. Abdomen roseate. Thorax

below white ; legs grey-brown. Fore wings grey-brown ; a

pale greyish medial shade from costa incurved to inner

margin near base, followed by a dark brown oblique streak

from cell to inner margin ; a similar postmedial oblique streak

from vein 4 to inner margin ; a light reddish-brown terminal

line from costa before apex to vein 4; terminal black spots

from below apex to tornus, where they suffuse and extend on to

cilia ; cilia white except at apex, where they are black. Hind
wings roseate; the outer margin broadly black, narrowing at

anal angle. Fore wings below fuscous; the inner margin

grey; some roseate postmedially at submedian. Hind wings

underneath as above, w-ith the costa narrowly black.

Expanse 16 mm.
Bab. Sixola.

Cloesia digna, sp. n.

Body and fore wings above dark metallic blue. Hind
wings fuscous brown, thinly scaled; dark metallic blue

streaks on inner margin, along vein 2, and on outer margin

below apex.

Expanse 28 mm.
Hob. Sixola.

Allied to C. parthia, Druce.

Thyone grisescens, sp. n.

Body and wings violaceous grey, tliehind wings and abdo-

men slightly darker than the thorax and fore wings.

Expanse 22 mm.
Hah. Juan Vinas, Tuis, Guapiles.

Allied to T. muricolor, Schs.
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Afrida farvula^ sp. n.

Head, collar, and thorax lilacine buff, the vertex tinged

with light brown. Abdomen buff-brown. Fore wings
greyish buff; a broad curved antemedial black shade, not

reaching inner margin ; a broad dark grey medial shade,

edged by black lines, tinged with brown, and crossed by a

fine black line, the outer edge incurved, and followed by a

black point on discocellular ; some marginal light brown
shadings and terminal dark points. Hind wings suffused

with fuscous, darkest terminally ; a dark discal point.

Expanse 14 mm.
Hah. Tuis, Juan Vinas.

Chrysoclilorosia magnifica, sp. n.

cJ . Body dark metallic bluish green. Fore wings dark
green ; the outer margin and cilia deep blue or black according

to the light. Hind wings black; the cilia dark metallic

green. Underneath, the wings are dark bluish green, some-
what metallic.

Expanse 22 mm.
Hab. Sixola.

Near C. splendida, Druce.

Odozana st'xola, sp. n.

(J. Head and collar black. Thorax and abdomen above
crimson ; abdomen ventrally black. Fore wings blackish

brown, with tine slightl}^ iridescent striae. Hind wings black,

the inner margin from within cell to near angle crimson.

Underneath dull dark brown ; the inner margin of fore wings
with light brown hairs ; the crimson patch on hind wings as

above.

Expanse 18 mm.
Bah. Banana River, Sixola.

Allied to O. methcemaia, Hmpsn.

Odozana inconspicua, sp. n.

? . Head, collar, and wings dark brown ; the fore wings
with iridescent striae. Thorax and basal tufts on abdomen
crimson ; abdomen otherwise black.

Expanse 17 mm.
Hah, Sixola.

24*
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Odozana decepta, sp. n.

^ , Head and collar blue-black. Thorax and fore wings
dark brown, with iridescent striae. Abdomen brown at base,

otherwise crimson above, black ventrallj'. Hind wings dull

dark brown.

Expanse 19 mm.
Hab. Sixola.

Meialoiosia ducalis, sp. n.

(J . Head, collar, thorax, and fore wings dark metallic

green. Abdomen crimson ; brown hairs at base ; terminal

segment black ; lateral whitish tufts. Thorax below and
legs metallic blue-black ; hind tibia with long crimson tufts.

Hind wings crimson ; the apex black, narrowing towards
vein 3.

Expanse 18 mm.
Hah. Juan Vinas.

Belongs to new section : the inner margin of fore wings
evenly curved ; the hind wings broad, truncate towards anal

angle, which is slightly produced; a broad fold on inner

margin, containing a tuft of yellow scales at anal angle.

Nodozana jyicturatay sp. n.

Head and thorax white. Abdomen pale yellowish. Fore

wings: the base, basal half of costal margin, and apex white,

otherwise pale yellow ; a faint anteraedial curved orange line
;

a large orange spot medially from cell to inner margin ; a

postmedial tine orange line from costa to vein 5 ; a sub-

terminal orange line touching outer margin at vein 4, then

inbent, followed by an oblique greyish shade from costa to

vein 3 ; cilia grey. Hind wings pale yellowish. Underneath

a broad grey shade along costal margin of fore wings, curving

before apex.

Expanse 13 mm.
Hub. Sixola.

Kear N. jit/rophora, Hmpsn.

Lycomorpliodes correbioi'des, sp. n.

(J . Head ochreous, some fuscous on frons ; collar and

thorax ochreous, crossed by a black line outwardly. Abdo-
men fuscous ; anal tufts ochreous. Fore wings ochreous; a

broad medial fuscous shade, except on median vein and sub-

median fold ; the termen broadly fuscous above vein 3, more
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narrowly so below 3. Hind wings fuscous j the costal margin
ochreous, not reaching apex.
Expanse 16 mm.
? . Differs in having the black markings more reduced.
Expanse 18 mm.
Hah. Sixola, Tuis.

Veins 3-5 on fore wings stalked ; fore tibia of male
without tuft of hair.

Talara cara, sp. n.

Head oclireous ; collar and thorax reddish ochreous.
Abdomen black ; some reddish-oclireous hairs at base
dorsally. Fore wings ochreous, tinged with red except on
costal margin ; the outer margin broadly black from apex to

submedian. Hind wings black, the base shaded with roseate.

Underneath the black more extended, leaving a reddish space
on less than basal half of wings, which is, however, some-
what produced on costal margin of fore wings ; the inner
margin of fore wings yellowish.

Expanse 16 mm.
Hab. Sixola.

Talara lepida, sp. n.

^ . Head, collar, thorax, and fore wings grey, finely

irrorated with darker scales. Abdomen crimson above
;

underneath black, banded with roseate. Hind wings crim-
son ; the apex broadly black, narrowing to before anal angle.

Expanse 13 mm.
Hal). Sixola.

Talara esperanzay sp. n.

Head, thorax, and anal hairs reddish. Abdomen pale

roseate buff. Legs red, tarsi ringed with black. Fore wings
yellowish ; the veins and submedian fold broadly reddish ; a
fine black medial line, outcurved through cell, inwardly
angled at fold and outwardly at submedian vein, preceded by
black irrorations in cell and antemedially above and below
submedian fold ; the postmedial black line outcurved, in-

wardly angled on fold, followed by black irrorations; cilia

luteous. Hind wings roseate ; cilia luteous.

Expanse 12 mm.
Hah. Esperanzfi, Tuis, Sixola, Guapiles.

Near T. diiis, Batl.
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Talara rubida^ sp. n.

Head, collar, thorax, base of abdomen, and fore wings red ;

abdomen otherwise and bind wing black ; some red at base of
hind wings. Legs black; tarsi roseate white at base.

Wings underneath : fore wings roseate, with a large fuscous
patch on outer half, not extending above vein 8 nor quite
reaching inner margin; hind wings roseate at base, otherwise
black.

Expanse 17 mm.
Hah. Juan Vinas, Tuis.

Near T. coccinea, Butl.

Paralalara commixta, sp. n.

^ . Head and collar white. Abdomen above brown,
underneath and anal hairs whitish buff. Fore wings : basal

third whitish buff; an antemedial dark grey spot in cell and
a larger similar spot on inner margin, the two connected by
greyish irrorations; a grey streak on costa above cell-spot;

medial space buff-brown below subcostal, greyish above it,

limited outwardly by a dark brown line, angled and incurved
below vein 4; a fine dark brown line above vein 2, and
another below vein 3 ; a cluster of daik scales at end of cell

and just beyond it; outer space white; a large cluster of

brown scales between 2 and o and a smaller cluster between
4 and 6. Hind wings white ; a small spot of black andro-

conia in end of cell, edged with grey ; the inner margin
tinged with buff; some buff scales on outer margin. Fore
wings below with a patch of coarse scales at and above end
of cell anteriorly.

Expanse 16 mm.
Uab. La Florida.

Ckmensia miiCidd, sp* n,

(^ . Palpi brown. Body dark grey. Fore wings greyish

uhite, thinly irrorated with brown along margins; a fuscous

brown basal line not reaching inner margin ; a heavier ante-

medial line, faintly curved, interrupted above and below
subinedian ; a broad postmedial brown shade outwardly
shaded with fuscous brown, rather broadly from vein 2 to

inner margin, and containing a black oblique streak on disco-

cellular ; a subterminal brown shade on costa and between 4
and 6 ; terminal brown points extending on cilia. Hind
wings grey. Underneath grey, with indistinct discoidal

spots.
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Expanse 15 mm.
Hab. Juan Vinas.

Would follow C. parapatella, Dogn., in Sir George
Ilampsou^s Catalogue.

Clemensia cincinnata, sp. n.

(J. Palpi and abdomen dark brown. Head, collar, and
thorax grey-brown mottled wiih white. Fore wings greyish

white, irrorated with brown and luscous and shaded with dark

grey and brown except at base and on outer margin ; a tine

black basal line ; a broad fuscous-brown antemedial curved

line; a black streak on discocellular ; medial and subtermiiial

black spots on costa ; three medial black points on submedian

;

terminal brown points ; cilia white, spotted witii brown at

vein 4 and apex. Hind wings: costa silvery white; cell

pale yellow ; inner area and outer margin broadly dark grey,

narrowing at apex. Fore wings below : base of cell with

upturned fcilvery scales, downturned at middle of cell ; a patch

of brown androconia above submedian and long yellowish

hairs.

Expanse 21 mm.
? . Anal liairs of abdomen whitish. Fore wings whiter;

the antemedial followed by a fine line ; an ocbreous shade

medially above submedian ; a medial aud a postmedial

brown line. Hind wings fuscous grey.

Expanse 18 mm.
Hub. Juan Viuas.

Clemensia leopardina, sp. n.

Palpi black. Head, collar, and thorax light grey; four

black spots on metathoiax. Abdomen dark grey; anal hairs

bufi'-biown. Fore wings light grey, a basal black spot on
costa and one on inner margin ; a subbasal spot on costa, one

below cell, and a short streak below submedian ; an ante-

medial row of spots on costa, subcostal, below cell, and on
submedian; a spot on inner margin nearer base and one on
submedian told at origin of ochreous streak which extends to

a subterminal spot above inner margin; a spot in middle of

cell, followed by a medial row of small spots almost coalescing

;

a large spot at end of cell ; a postmedial row of streaks inset

below vein 3 and replaced by spots on submedian and inner

margin ; subterminal large spots on costa, between 4 and 6,
and on inner margin ; terminal black points ; cilia spotted

with fuscous at vein 4 and at apex. Hind wings whitish;

the outer margin irregularly dark grej'.
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Expanse 22 ram.

JIab. Sixola.

Allied to C. ophrydina, Dr.

Anaulosia, gen. nov.

Proboscis fully developed
;
palpi upturned ; anal segment

tufted. Fore wings : apex acute ; outer margin excised

below apex and above tornus ; vein 2 from just beyond
middle of cell ; 3 from well before angle ; 4 and 5 from lower

angle ; 6 from just below upper angle ; 7, 8, 9 on long

stalk ; 10 and 11 free. Hind wing with vein 2 from near

angle ; 3 and 4 coincident ; 5 from well above angle ; 6 and 7

on very long stalk ; 8 from middle of cell.

Anaulosia impolitaf sp. n.

Head, collar, thorax^ and fore wings dull leaden brown.

Abdomen and bind wings dull dark brown. Fore wings : a

faint postmedial whitish line from costa, outwardly oblique
;

some postmedial, inwardly oblique, faint whitish spots from

vein 4 ; a terminal whitish shade, interrupted between 4 and

5 ; cilia greyish buff from vein 3 to tornus, otherwise black,

tipped with greyish buff just below apex.

Expanse 15 mm.
Uab. Guapiles.

Diarhahdosia coroides, sp. n.

^ . Frons and metathorax dark grey. Vertex and collar

buff-white, the latter edged behind with roseate. Meso-
thorax roseate, the patagia buff-white, tipped with dark grey.

Abdomen whitish yellow. Fore wings dark lilacine grey
;

the costal margin except at base, the inner margin broadly,

a streak through cell to outer margin, and cilia whitish

yellow. Hind wings smoky grey ; the costal, inner margin,

and cilia whitish yellow. Underneath the fore wings are more
fuscous grey, the streak in cell very fine and not reaching

outer margin ; the hind wings whitish yellow, suffused with

grey at apex.

Expanse 18 mm.
$ . Similar to male, but hind wings above and below dark

grey, the costal margin and cilia whitish.

Expanse 20 ram.

Hah. Guapiles, Tuis, Sixola.

Allied to D. cora, Dyar.
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Diarhahdosia melinda, sp. n.

^ . Head whitish ; a dark grey spot between antennae.

Collar whitish, edged behind with roseate. Thorax roseate.

Abdomen yellowish wliitej a transverse dark grey line on
last segment. Fore wings whitish yellow ; a iilacine grey
shade at end of cell, expanding towards costa, and continuing

towards apex, where it is upturned and ends in a dark
point on costa ; a broad similar shade below cell and to

outer margin, terminating in a darker point ; the base of inner

margin shaded with Iilacine grey. Hind wings still paler;

a dark terminal shade from vein 4 to apex ; a dark terminal

point below vein 2. Underneath whitish ; the dark shades

on fore wings not reaching base and more pronounced

;

the shade at apex of hind wings somewdiat reduced.

Expanse 20 mm.
Hub. Banana River.

Allied to D. mandana, Dyar.

Metallosia nitens, sp. n.

$ . Head, collar, and thorax dark golden green. Abdomen
black, shot with dark green terminally. Legs shaded with
dark metallic green. P"'ore wings golden green ; a fuscous
streak below cell and vein 2. Hind wings black.

Expanse 3 7 mm.
Hab. yixola.

Lasiocampidse.

Lebeda angiistipennis^ sp. n.

^ . Head violaceous brown, thinly irrorated witli ochreous-

brown hairs. Collar and thorax ochreous brown, irrorated

with violaceous brown. Abdomen brown, darkest dorsally,

slightly tinged with violaceous. Fore wings dark violaceous

brown, irrorated with ochreous-brown scales ; an ochreous
point at end of cell; traces of duller antemedial, medial, and
postmedial shades, all very indistinct ; cilia deep reddish
brown. Hind wings dull dark brown, only the costal margin
irrorated with ochreous brown. The fore wings long and
narrow, the outer margin very oblique. Hind wings with the

costal margin deeply excised.

Expanse 78 mm.
Hab. Tuis.
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Metanastria rufescenSj sp. n.

^ . Palpi violaceous brown, irrorated with buff above.

Head and collar greyish, the base o£ the scales brown. Thorax
and abdomen reddish brown ; some greyish-buff hairs ter-

minally on abdomen. Fore wings reddish brown, darkest

medially and on outer margin ; some ochreous shading at

base of inner margin ; a broad antemedial space crossed on
either side by ochreous-buff lines and slightly irrorated with
ochreous buff ; a white point in cell, followed by a long

fuscous shade reaching subterminal spots ; the posttnedial

space broad, ochreous buff, crossed by two reddish-brown

lines ; subterminal ochreous-buff blotches spotted with black

between 7 and 9 and above and below vein 2 ; the outer

margin sliglitly tinged with violaceous. Hind wings reddish

brown ; the cilia tipped with white.

Expanse 75 mm.
Hub. Juan Vinas, Tuis.

Metanastria antonia, sp. n.

(J . Palpi violaceous brown, tipped with buff. Head,
collar, and thorax light brown, the scales lipped with buff.

Abdomen brown. Fore wings brown, thickly irrorated with

buff ; the lines buff, outwardly edged with darker brown
except the medial line, which is inwardly so shaded ; basal

line straight at some distance from base ; antemedial straight,

followed in cell by a white point ; medial and postmedial

lines faintly curved on costa and inwardly oblique, parallel;

irregular subterminal darker shadings, iiardly discernible,

and two black spots near tornus. Hind wings violaceous

brown.
Expanse 69-74 mm.
liaO. Juan Vinas, Tuis, Cariblanco.

Metanastria tremula, sp. n.

Head and thorax brown, tinged with lilacine, the scales

tipped with buff. Abdomen reddish brown. Fore wings:
base to medial space brown, thickly irrorated witii buff,

crossed by an antemedial, finely wavy, fuscous line ; medial
space dark brown, narrowiiig on inner margin, edged by a

finely dentate buff line, and containing a white point in cell
;

space beyond to subterminal spots rather paler than basal

area and crossed by an indistinct buff line, also finely dentate,

curved on costa and inwardly oblique to inner margin ; an
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irregular row of subterminal black spots, beyond which the

outer margin is shaded with drab. Hind wings dark brown ;

the costal margin similar to postmedial space of fore wings ;

a medial and a postmedial faint buff shade.

Expanse 76 mm.
Bab. Tuis "

Metanastria vibrans, sp. n.

Palpi violaceous brown. Head, collar, and thorax brown,
irrorated with whitish buff. Abdomen above brown. Fore
wings brown, tinged with violaceous, the medial space

darkest ; the lines tine, dentate on costal margin, finely wavy
across wing; the basal line remote from base, upright; the

antemedial sligiitly oblique, incurved between vein 2 and
submedian, closely followed in cell by a white point; the

medial line slightly oblique, outcurved between 2 and sub-

median ; the postmedial curved on costal margin, parallel to

medial line; an irregular row of subterminal bufif spots, each

containing a cluster of black scales. Hind wings rich brown.
Expanse 70 mm.
llab. El fciitio, Cariblanco.

Claphe itiflaia, sp. n.

(J. Body and wings buff-brown. Abdomen with violaceous-

brown tufts doisally, except on first segment ;, anal hairs

very long, tipped with rtddish biown. Fore wings : an
antemedial fuscous shade on costa, crossed by an oblique pale

huffish line to inner margin, where it is outcurved and upbent
to vein 3, then fainter and lunular to vein 6, enclosing be-

tween vein 3 and inner margin a dark reddish-brown space,

crossed by vein 2 and submedian, which are buff; medial

space between the lines from vein 3 to 6 and subcostal shaded
with grey and crossed on discocellular by a rather heavy
dark reddish-brown stretik; a subterminal series of spots,

almost coalescent, and indicated by their slightly paler edging,

ending above vein 8 in dark reddish-brown spots ; terminal

luuular whitish streaks between the veins, outwardly finely

edged wiih darker brown. Hind wings rather daiker, except

on outer margin ; a teiminal brown line, inwardly edged witii

buff.

Expanse 35 mm.
JJab. Sixola.
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Claphe caramina^ sp. n.

Head and thorax oclireous brown ; a darker tuft on meta-

tliorax. Abdomen ochreous dorsally, yellowish laterally.

Fore wings : costa finely ochreous brown ; anterior Sj3ace

above median and vein 4 smoky grey, below median and
vein 4 ochreous brown, irrorated with white, chiefly on grey

])ortion ; a fine medial and postraedial brown line ; a sub-

terminal whitish line incurved between 7 and 4, where it is

followed by a curved ochreous-red spot ; a terminal whitish

line similarly incurved, leaving a brown space on margin

between 7 and 4 ; the veins at apex whitish ; two black

points on discocellular. Hind wings yellowish ; a fuscous-

grey geminate shade at apex.

Expanse 25 mm.
? . Buflf-brown, darkest on terminal half j subterminal line

wavy, indistinct. Hind wings outwardly shaded with brown
and crossed by a paler subterminal shade ; other markings as

in male.

Expanse 29 mm.
IJah. Juan Vinas, Tuis.

Allied to C. ocruma, Schs.

Ocha casada, sp. n.

c?. Head and thorax lilacine buff. Abdomen yellowish.

Fore wings yellowish, shaded with lilacine buff above median
to postmed4al line and on outer margin ; some reddish-brown

shading at base ; basal half of cell dark brown ; a whitish

basal line ; an antemedial fine brown line, forming an out-

ward curve on costal margin and below cell, inwardly angled

above inner margin ; two black points on discocellular ; a

medial line outcurved between 9 and 5, dark brown, becoming
paler towards inner margin and on costa, outbent below

vein 2; postmedial line close to medial (o vein 6, then

straighter to inner margin, pale yellow indicated by the

darker shadings on either side; a dark brown shade between

5 and 6 to subterminal, and a clear yellow space above it to

vein 8 ; subterminal outcurved below costa, inwardly shaded

with brown, and dark brown between 6 and 8, irregular

below 6, indicated by the lilacine buff shade it crosses ; cilia

with dark points between the veins. Hind wings pale

yellow; three brown lines on costa towards apex.

Expanse 24 mm.
IJab. Juan Vinas, Sixola, Guapiles.
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XLT.

—

Descriptions of new Freshwater Fishes discovered hy

Dr. W. J. Ansorge in Portuguese Guinea. By G. A.
BOULENGER, F.R.S.

(Published by permission of the Trustees of the British Museum.)

Eepresentatives of the following six new species form
part of a large collection made at or near Batata by Dr.

Ansorge, and sent by him to the British Museum. Some
specimens are from the Geba River, others -from the Culufi

Petersius septentrionalis.

Depth of body equal to length of head, 3^ to 3| times in

total length. Head twice as long as broad, longer tlian deep
;

lower jaw projecting slightly beyond snout ; snout shorter

than eye, which is 2|- times in length of head and exceeds
interorbital width ; maxillary extending to below anterior

border of eye ; outer prEemaxillary teeth 4, alternating with
those of the inner row, 8 in number; 8 teeth in lower jaw.
Gill-rakers moderately long, 12 on lower part of anterior

arch. Dorsal 11 7, originating above ventral, at equal
distance from centre of eye and from root of caudal. Adipose
tin very small. Anal III 13-14. Pectoral nearly as long as

head, not quite reaching ventral. Caudal deeply forked.

Caudal peduncle a little longer than deep. Scales 25-26 gt, 1

or li between lateral line and ventral. Silvery, finely

speckled with brown on the back; a blackish lateral band
;

fins white.

Total length 45 mm.
Several specimens Irom the Geba and Culufi Rivers.

The northernmost species of the genus. Distinguished
from all the species with alternating praemaxillary teeth and
a complete lateral line by the low number of scales in the
latercil line.

Disiichodics atisorgii.

Depth of body 3| to 4^ times in total length, length of
head 4^ to 5 times. IJead longer than deep; snout rounded,
not compressed, projecting very slightly beyond mouth,
shorter than eye, which is 2^ to 2f times in length of head
and equals interorbital width ; maxillary extending to below
nostrils; teeth in a single series, 20 or 22 in each jaw.
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Dorsal 17-19 (4 unbranched), equally distant from occiput

and from caudal, its base equal to its distance from adipose

fin, which is not scaly. Anal 11-12 (3-4 unbranched), its

base much shorter than that of dorsal. Pectoral about |
length of head. Caudal deeply forked, lobes pointed.

Caudal peduncle as long as deep or a little longer than deep.

Scales 55-G2 |F?f, 5i-6 between lateral line and root of

ventral. Yellow, speckled with brown above the lateral line,

silvery white below; a more or less distinct bhackish band
may be present along the lateral line ; dorsal and caudal fins

lemon-yellow, the former with a black spot in the upper
third of its anterior part.

Total length 70 mm.
Many specimens were obtained in the Geba and Culufi

Rivers.

A very distinct species, the smallest and most slender of

the genus, further remarkable for the absence of scales on the

adipose dorsal fin.

Nannocharax ansorgil.

Depth of body 3f to 4| times in total length, length of

head 3;^^ to 3| times. Head deeper than broad ; snout as

long as or a little slioiter than eye, which is 3 to 3^ times in

length of head and equals interorbital width. Dorsal III 9-10,
originating a little in front of base of ventral, situated at

equal distance from centre of eye and from root of caudal,

longest ray a little shorter than iiead. Anal III 7-8. Pec-
toral I to |- length of head, not reaching root of ventral.

Caudal forked, with pointed lobes. Caudal peduncle 1^ times

as long as deep. Scales 40-45 ||, 4-4^ between lateral line

and ventral. Back straw-yellow, with numerous line dark
longitudinal lines ; a lateral series of large black spots on the

lateral line, usually confluent into a broad band terminating

on the caudal fin ; bases of dorsal, ventral, and caudal fins

pale orange.

Total length 43 mm.
Several specimens from the Geba and Culufi Rivers.

Allied to JSl. tcenia, Blgr., and N. dimidiatus, Pellegr.

Barbus macrops.

Depth of body equal to length of head, 3J to 3^ times in

total length. Snout rounded, much shorter than eye, w^iich

is 2| to 2| times in length of head j interorbital width 2f
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to 3 times in length of head ; mouth subinferior ; lips

moderately developed ; two barbels on each side, anterior ^,

posterior ^ diameter of eye. Dorsal III 8, equally distant

from centre of eye and from base of caudal, border feebly

concave ; last simple ray not enlarged, as long as head.

Anal III 5, not reaching caudal. Pectoral f to 4 length of

head, not quite reaching ventral ; base of latter below ante-

rior rays of dorsal. Caudal peduncle li to 1^ times as long

as deep. Scales radiately striated, 23-25 |f, 2-2^ between

lateral line and ventral, 12 round caudal peduncle. Yellow
above, silvery below, scales on back and sides finely speckled

with brown, with a more or less distinct dark brown spot at

the base ; a black straight lateral band from the end of the

snout, through the eye, to the base of the caudal ; fins yellow,

dorsal and caudal orange at the base ; a blackish spot at the

end of the longest rays of the dorsal.

Total length 65 millim.

Numerous specimens from the Geba and Culufi Rivers.

Near B. ahlabes, Blkr. Distinguished by the much larger

eye.

Si/nodofitis ansorgii.

Depth of body 3 to 3^ times in total length, length of head

3| to 4 times. Head a little longer than broad^ granulate

above from between the eyes ; snout rounded, as long as post-

ocular part of head ; eye supero-lateral, 3^ (yo""g) to 4^
times in length of head, 1'^ to 1| times in interorbital width

;

lips moderately developed
;

prsemaxillary teeth forming a
short and very broad band ; movable mandibular teeth ^ to ^
diameter of eye, 60 to 80 (50 in young) in number. Maxillary
barbel with a broad marginal membrane in its basal third, 1

to I;^ times length of head, reaching between anterior fourth

and posterior third of pectoral spine ; outer mandibular barbel

1^ to 2 times as long as inner, former with long slender

branches, latter with tubercular ramifications. Gill-opening
not extending downwards beyond root of pectoral spine.

Occipito-nuchal shield granulate like the occiput, obtusely

tectiform, 1^ to 1| times as long as broad, posterior processes

rounded or obliquely truncate. Humeral process much longer
than broad, granulate, not keeled, obtusely pointed, extending
as far or not quite so far as occipito-nuchal process. Dorsal
1 7 ; spine nearly straight, as long as or longer than head,
not serrated, terminating in a long filament. Adipose dorsal

2 to 3 times as long as deep, 2^ to 3 times as long as its

distance from rayed dorsal. Anal IV-V 7-8, rounded.
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Pectoral spine as long as or slightly longer than head,

strongly serrated on both sides. Ventral reaching origin of

anal or a little beyond. Caudal deeply notched, upper lobe

the longer. Caudal peduncle as long as deep or a little

deeper than long. Dark brown above and below, head, body,

and dorsal fins with numerous round black spots. Young
paler brown, with larger and fewer black spots ; fins whitish,

with large black spots forming cross-bars on the anal and
caudal.

Total length 235 mm.
Numerous specimens from the Geba and Culufi Rivers.

This species, which may be placed near S. nigrita, C. & V.,

and melanopterxis, Blgr., is very distinct from any previously

described.

Tilapia ansorgii.

Depth o£ body twice in total length, length of head 3 times.

Head If times as long as broad, upper profile slightly con-

cave ;
snout as long as broad. If times as long as eye in

adult, as long as eye in young ; eye 3 (young) to 4 times in

length of head, 1 to If times in interorbital width, equal to

depth of prseorbital ; mouth extending to between nostril and

eye, extremity of maxillary exposed ; outer teeth in both jaws

large, obtusely bilobed, 20 (young) to 38 in upper jaw,

followed after a wide interspace by a few minute tricuspid

teeth arranged in 2 or 3 transverse series ; 5 or 6 series of

scales on the cheek, the vertical diameter of the scaly part

below the eye equal to diameter of latter. Gill-rakers rather

short, the larger anvil-shaped, 11 or 12 on lower part of

anterior arch. Dorsal XIV-XV 14-15 ; spines increasing in

length to the last, which measures ^ to § length of head
;

longest soft ray | to | length of head. Anal III 10-U
;

third spine longest, stronger but shorter than longest dorsal.

Pectoral a little shorter than head, not reaching vertical of

origin of anal. Ventral produced into a long filament,

reaching origin of anal or beyond. Caudal rounded, scaly all

over in the adult. Caudal peduncle deeper than long. Scales

not or but very feebly denticulate, 30-32 ^^^^ ;
lat. 1. gf

'

Grey or brown, with seven or eight broad black vertical bars

descending to the mid-ventral line, the first passing through

the eye, the last on the caudal peduncle
;

pectoral greyish,

other fins blackish.

Total length 210 mm.
Several specimens from the Geba and Culufi Rivers.
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XLII.

—

Description of a new Cichlid Fish frem Mashonaland.
By G! a. Boulenger, F.R.S.

(Published by permission of the Trustees of the British Museum.)

Pelmatochromis darlingi.

Depth of body equal to length of head, 2i times in total

length. Head 2^ times as long as broad ; snout as long as

broad, with slightly convex upper profile, a little longer than
eye, which is 3f times in length of head and slightly exceeds

interorbital width or least depth of prjBorbital
;
jaws equal

in front ; mouth extending to below anterior border of eye
;

3 series of teeth in each jaw, outer rather large ; 4 series of

scales on the cheek, the depth of the scaly part below the eye
slightly less than diameter of eye. Gill-rakers very short,

9 on lower part of anterior arch. Dorsal XV 11 ; spines

increasing in length to the last, which measures ^ length of

head; longest soft ray f length of head. Anal III 8; third

spine longest, stronger but a little shorter than last dorsal.

Pectoral pointed, a little shorter than head, reaching vertical

of origin of anal. Ventral extending a little beyond origin

of anal. Caudal rounded. Caudal peduncle a little longer

than deep. Scales very feebly denticulate, 32
||

; lateral lines

j^. Brownish above, <t'hitish beneath, with seven very in-

distinct darker cross-bars ; a dark bar below anterior third of

eye; dorsal fin with round dark brown spots.

Total length 110 mm.
A single specimen from the Makabusi River (Zambesi

System) near Salisbury, Mashonaland, presented to the

British i\luseum by Mr. J. fF. Darling.

Allied to F. icelicitschii. Blur.

XLIII.

—

Description of a new Fish of the Genus Polypterus

from Liberia. By G. A. BouLENGER, F.R.S.

(Published by permission of the Trustees of the British Museum.)

Polypterus loioei.

Body subcylindrical. Head 1§ to 1| times as long as

broad, 6 times in total length, with lateral eyes and convex

Ann.& Mag. N. Hist. Ser. 8. Vol. vii. 25
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interorbital region ; snout projecting beyond lower jaw ; eye

7 to 9 times in length of head, 2 to 2^ times in interorbital

width ; head-sliields all paired ; siiboperculum a little smaller

than eye. Dorsal with VII-VIII spines, anterior widely
separated when folded. Anal 12-13. Pectoral widely sepa-

rated from first dorsal spine. 56-59 scales in a longitudinal

series, 30-33 between occiput and first dorsal spine, 36-38
round middle of body. Dark olive above, yellow beneath,

back and sides spotted or marbled with blackish ; no large

black spot on the muscular part of the pectoral fin.

Four specimens, measuring from 137 to 223 mm., were
obtained by Mr. Willonghby P. Lowe at Nanna Kru, Liberian

coast, in January 1911.

P. lotvti is intermediate between P. palnias, Ayres (buetti-

koferij Stdr.), and P. retropinnis, Vaiil. It is readily distin-

guished from the first by the smaller eye and the higher

number of scales between occiput and dorsal fin (30-33
instead of 23-26), from the second by the lower number of

these scales and by the absence of a large black spot on the

muscular part of the pectoral fin. Besides, the snout of this

fish is broader than in either of the two species with which it

should be compared.

XLIV.— On neio African Muridae.

By Oldfield Thomas.

(Published by permission of the Trustees of the British Miisciun.)

(Enomys ornatus, sp. n.

A small species, with a maximum development of the

bright coloration typical of the genus.

Size only about two-thirds that of ffi". hypoxanthus. Fur
of medium texture; hairs of back about 11 mm., the longer

bristles attaining 16 mm. General style of coloration like

that of hypoxanthus, but the yellowish and reddish markings

especially bright. Upper surface of body " raw umber,"

paling on sides to near "tawny olive." Under surface white

(to roots of hairs) on throat, chest, and inguinal region

;

belly washed with clear buff ; a broad line of bright "buff"
edging the body-colour on sides. Muzzle, including eye-rings,

"tawny ochraceous." Ears deep tawny. Hands and feet

tawny ochraceous ; wrists, lower legs, and ankles rich buff or

}!
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ochraceous buflf in continuation with tlie buft'y line on the

sides. Hairs round base of tail with b^i^ht buffy ends. Tail

practically naked^ dark brown, scarcely lighter below.

Skull conspicuously smaller than that of (E. hypoxanthus.
Cranial ridges less strongly developed. Supraorbital ridges

more divergent posteriorly. Palatal foramina broad in front,

strongly narrowed behind. Palate between molars very
narrow. Teeth essentially as in (E. hypoxanthus.

Dimensions of the type (measured in flesh) :

—

Head and body 112 mm. ; tail 157 ; hind foot 29; ear 17.

Skull: greatest length 30*5
; basilar length 23*6

; greatest

breadth 15"3
; nasals 11"6

; interorbital breadth 4*8
;

pala-

tilar length 13; palatal foramina 5'1; breadth of palate

between m^ 1*8
; upper molar series Q-Q.

Hub. Bibianaha, near Dunkwa, Gold Coast. Alt. 700'.

Type. Young adult female. B.M. no. 11. 2. 14. 9.

Original number 58. Collected 12th Jan., 1911, and pre-

sented by Dr. H. G. F. Spurrell. Two young specimens
also sent.

This beautiful species presents the extreme of a type of

colouring found in several different parts of the world—for

instance, in S. America, in Peramys {sea/ops &c.) and in

Akodon {bacchante &c.). In Africa all the members of
CEnomys show something of it, the different subspecies being-

characterized by its degree of intensity.

The young specimens of (E. ornatus are even more vividly

coloured than the adult, the ears especially standing out in

marked contrast to the rest of the head.

As a species (E. ornatus is at once separable from the

Western (E. hypoxanthus, and in a less degree from the
Eastern (E. bacchante, by its much smaller skull and teeth,

though the hind foot is of nearly equal length to that of the

latter.

The opposite extreme of the O^nomys coloration is pre-

sented by ihe following :

—

CEnomys bacchante mcerens, subsp. n.

An (Enomys almost without buffy markings, the belly

suffused with slaty.

Size and other essential characters as in bacchante. Colour
throughout much darker and le.'^s ornamented. Upper
surface dark, between " olive" and " bistre," the rump and
legs with an almost imperceptible suffusion of clay-colour.

Under surface lighter than the upper, the hairs dark slaty

proximally, dull clay-colour terminally, no lateral line of
25*
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demarcation perceptible; inconspicuous patches of whitish

on chin and sides of chest between fore limbs. Head rather

greyer than back. Sides of muzzle suffused with dull in-

conspicuous tawny, barely extending back to the eyes. Ears

dark brown. Hands and feet brown, not buffy. Tail dark

brown, scarcely lighter below.

Skull essentially like that of bacchante^ the buUas a little

smaller. Teeth small, as in all the Eastern forms, though

still decidedly larger than in the far Western (E. oriiatus.

Dimensions of the type (measured in flesh) :

—

Head and body 137 mm. ; tail 165 ; hindfootSl; ear 19-5.

Skull: greatest length 37'4 ; basilar length 29-4; palatal

foramina 7 ; upper molar series 7.

Hah. Solai, western slope of Mt. Kenya, B.E.A. Alt.

8000'.

Typp.. Adult female. Original number 1561. Collected

by Kobin Kemp. Presented by C. D. Rudd, Esq. Six

specimens.

This Kenya (Enomys differs from all the known forms of

the genus by the slaty bases to its belly-hairs.

(Enomys oris, sp. n.

As in (E. bacchante, but size larger.

Size about as great as in the Western hyjyoxanthus, there-

fore markedly larger than in (E. bacchante. Colour quite as

in the latter. Feet pale brown.

Skull shaped as in (E. bacchante, but larger throughout.

Interorbital region narrower than in hypoxanthus. BuUoe
large.

Teeth large and heavy, quite equalling those of Cameroon
examples of (E. hypoxanthus.

Dimensions of the type (measured in flesh) :

—

Head and body 179 mm. ; tail 184 ; hind foot 32-5
; ear 22.

Skull: greatest length 41; basilar length 33; greatest

breadth 20 ; interorbital breadth 5*3
; breadth of brain-case

15*7
;

palatilar length 18-4
;

palatal foramina 8'2 ; upper
molar series 7'8.

Hab. Mt. Kinangop, Aberdare Eange, British East
Africa. Alt. 1 1,000'.

Type. Old male. B.M. no. 10. 5. 3. 154. Original num-
ber 696. Collected 25th February, 1910, by Robin Kemp.
Presented by C. D. Rudd, Esq.

The ordinary E.-African CE. bacchante was found by
Mr. Kemp well up on the Aberdare Range, but the subject of

the present description differs from all the other specimens
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from the range by its materially larger size, longer skull,

and heavier teeth, in which respects it equals Uameroou
specimens of (E. h^po.vanthiis.

Lophuromys naso, sp. n.

Size and other characters of L. nudicaudus, Hell,, but teeth

peculiarly cuspidate.

External appearance about as in L. nudicaudus, the colour

above rather paler brown and below duller (betweenochraceous
tawny and clay-colour). Tail rather longer.

Skull with a peculiar slender low muzzle, its upper profile

flattened, even concave at a point above the front end of the

palatal foramina. Anterior zygoma-root as in L. nudicaudus.

Incisors apparently a little more thrown forwards than in

L. nudicaudus. Molars narrow ; m^ with the small outer

accessory cusps very unusually developed, the one between
the first and second laminae about as long as it ever is in

ordinary Lophuromys, while that between the second and third

laminae is produced into a high upstanding cusp almost

rivalling in height the main outer cusp just behind it.

Dimensions of the type (measured in skin) :

—

Head and body (probably shrunk) 95 mm.; tail 63; hind

foot 19 ; ear 15.

Skull : tip of nasals to anterior corner o£ interparietal 2^'b ;

nasals 11'7
; interorbital breadth 6; breadth of brain-case

12*5
;

palatilar length 11*5
;

palatal foramina 5*5 ; upper
molar series 4*7.

Hah. Gaboon.
Type. Adult. B.M. no. 7. 1. 1. 85. Tomes Collection.

Obtained from Messrs. Verreaux about 1855.

The great development of the accessory cusps of )n^ and
the peculiar shape of the muzzle will distinguish this species

from any Lophuromys iiitherto described.

This specimen, from Mr. Tomes's collection, belongs to a

small set of skins from the Gaboon which are labelled as

having been described by J. and E. Verreaux in the ^Kevue
et Magasin de Zoologie,' 1855, under various names, all

unknown to naturalists, but apparently the paper was never
published. Had it been, Peters^s name Lophuromys for the

genus would have been antedated by that proposed by the

brothers Verreaux.

Thamnomys luntingi, sp. n.

A Western species of the iheanus and macmillani group.

General external appearance as in other members of the
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^ruu[), ill fact (juite like Elgon specimens referred to T. ihe'iitus

excej)t that the ears are smaller. Head and anterior halt' of

body lined olive-o-rey, posterior half passing into dull tawny
ochraceous. Under surface sharply defined pure white, a

very narrow buffy edging along the posterior part of the line

of demarcation. Ears rather small, coloured like the head.

Hands and feet pale buffy. Tail as usual long, well-haired,

and slightly pencilled terminally, brown above and at the

end, inconspicuously lighter below proximally, where the hairs

are dull bufly except along the centre, where they form a

slightly darker median line.

Skull rather longer than that of macmillani, but with even

smaller bullae. Anterior palatine foramina comparatively

short, not reaching back even to the level of the front of the

root of vi^. Teeth very small. ,^

Dimensions of the type (measured in the flesh) :

—

Head and body 108 mm.; tail 170 ; hind foot 23-5; ear 15.

Skull : greatest length 29'3 ; condylo-incisive length 27 ;

zygomatic breadth 14"2 ; nasals 11 ; interorbital breadth -I'S ;

brain-case breadth 12"8
;
palatilar length 12 ; diastema 7*5

;

palatal foramina 6'1
; uj^per molar series 4*3.

Hah. Gonyon, Bassa, Liberia.

Type. Old male. Original number 36. Collected 29th

November, 1910, by R. H. Bunting.

This Tliamnomys is readily distinguishable from other

members of the genus by its size, small teeth, small bullae,

and short palatal foiamina. It is the first of this group of

llianmomys to be discovered in West Africa, the previously

known species ranging from Abyssinia to the Cape.

I have named it after Mr. R. H. Bunting, its captor, in

whose collection there are several interesting Liberian species

not previously possessed by the Museuni, such as ^'Mus^^

trivirgatus, Temm., Epimys defua., Mill., Dasymys rujulus^

Mill., and Malacomys edwardsi, Rochebr.

TyPOMYS, gen. no v.

External characters as in Ilybomys, except for the three-

striped instead of one-striped pattern of coloration. Mammas-
—2= 4, these varying in liyhomys from —2= 4 to

1—2= 6.

Skull less broad than in Uylomys. Brain-case smaller,

muzzle longer. Anterior zygoma- root with the upper bridge

over the foramen, the liiuder edge of the zygomatic plate, and

the front half of m^ all in one straight vertical line (in liy-

homys the bridge is decidedly anterior to the hinder edge of
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the plate, and the hitter, again, is opposite the extreme front

edge of m^). Front edge of zygomatic plate slanted, little

curved, not subangularly projected forward. Palatal foramina
shorter, barely equalling the length of the molar series.

Molars not so simple and Epiniys-Wko, as in Hyhomys, but

more tending to the character of those of Mylomys as com-
pared to Pelomys *, although not so extreme.

The middle cusp of each lamina is, as in Mylomys, highly

developed, beak-like, directed backwards, the laminte are

similarly curved round, and complicated by the development
of connecting-ridges between the laminae, notably between
the first and second laminae of w\

Type. Typomys trivirgaius {Mas trivirgatus, Temm.).
The character of the molars of this animal is one common

to several African genera—e. g., Mylomys, CEnomys, and
DesmomySj— but as to whether it is an independent develop-

ment in each case or shows any community of origin 1 am
not at present prepared to express an opinio:). Ilybomys,

otherwise not widely different from Typomys, has (piite

normally constructed molars.

8ix specimens of Typomys trimrgatus were obtained by
Mr. Buntino- in Liberia.

XLV.

—

A nexo Vole from Eastern Asia.

By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

Microtns pelliceus, sp. n.

A large vole allied to M. calamorum, Thos.

8ize large as compared with ordinary voles, about as in

M. calamorum. Fur long, soft, very sleek and fine ; hairs of

back about 15 nmi. in length, the long bristle-hairs attaining

20 mm. or more. General colour above sepia-biown, formed
of mixed black ai,d dull buffy, the resulting mixture very
heavily and coarsely lined. Under surface soiled greyish

white, the bases of the hairs slaty, the ends dull whitish.

Ears rather short, dull greyish brown. Hands and feet

brown on metapodials, whitish on digits ; soles with only 5
pads. Tail long, well-haired, the hairs quite hiding the

scales ; sharply bicolor, deep brown above, white below.

* Cf. Ann. & Mag. Nat. Hist. (7) xviii. p. 224 (1906).
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Skull of the same high and rather narrow shape as in

M. calamorum ] upper outline rather less bowed. Brain-case

high, narrow, its anterior angles well marked. Palatal

foramina of medium length, narrow. Posterior palatal pits

well marked. Opening of posterior nares rounded.

Teeth in essential structure as in M. calamorum, but rather

narrower. ]\P with four spaces and a terminal C, four inner

and three outer angles. Mi with six closed spaces and an
anterior trefoil, five inner and three outer angles.

Dimensions of the type (measure! in flesh ) :

—

Head and body 150 mm.; tail 70; hind foot (s. u.) 23,

(c. u.) 25-5.

Skull : upper length (tip of nasals to back of interparietal)

21)
;

greatest breadth 18 ; nasals 9 x 4.'1 ; interorbital

breadth 4 ; breadth of brain-case 13"3
; height from alveolus

of m^ 11 ;
palatilar length 17

;
palatal foramina b'Q ; upper

molar series (crowns) 8'7.

Hah. Ussuri River, E. Siberia.

Type. Adult. B.M. no. 91. 6. 29. 2. Collected by Messrs.

Dorries on November 28, 1889.

This fine vole is distinguished from M. calamorum by its

larger size and longer fur. No other described species seems

to be nearly related to it.

XLVI.

—

Three new Mammals from Dutch Xeio Guinea.

By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

The collection of mammals obtained by the B.O.U. Expe-

dition to New Guinea contains several species new to the

Museum and the following three new to science. All were

collected in the low country near the coast, south of the

Charles Louis Range in Dutch New Guinea, and are pre-

sented to the National Museum by the Subscribers to the

Expedition.

Evihalloniira furaX , sp. n.

A very large species with greatly expanded muzzle.

Size larger than in any described species. Fur long, close,

and straight; hairs of*^back rather over 7 mm. in length.

General colour above uniform rich brown (between vandyke-

brown and burnt umber), the hairs rather paler basally.



new Mammals from Dutch New Guinea. 385

Under surface paler brown, the ends of the hairs lighter.

Membranes naked throughout. Tragus of medium lengtli,

broader above tlian at base, its anterior and posterior margins
both evenly convex, its tip rounded.

Skull o£ quite unusual appearance, owing to the enormous
development of the muzzle, the area of the facial expansion
being distinctly greater than that of the brain-case. In a

general way the face is constructed as in E. semicawlata, but
the expanded portion is produced on each side into a marked
lateral projection in front of the orbits and just over 7)1^, while
the same swelh'ng posteiiorly overhangs and almost hides

iVom above the flat floor of the orbit. Edges of the swollen

part rounded throughout. Postorbital processes small but
distinct. Top of muzzle with a median groove extending
back to the level of the postorbital processes, its edges
smoothly rounded. Posterior palate produced some little

distance behind the level of wi^, as in E. semicaudata.

Upper incisors subequal. Canine with a distinct posterior

basal cusp. P^ and molars large, rounded, their postero-

internal lobes so developed that there are practically no gaps
between them. ]\P large, rounded, its antero-posterior

diameter greater than usual, about two-thirds of its transverse

extent.

Dimensions of the type (the starred measurements taken
in the flesh) :

—

Forearm (c.) 53 mm.f
Head and body *61

; tail *19; ear *19
; third finger,

metacarpus 47, first phalanx 18 5, second phalanx 22 ; lower
leg and foot (c. u.) 27.

8kull : greatest length 18*7
; basi-sinual length 14; zygo-

matic breadth 11'3 ; breadth across facial inflation 9'5 ; inter-

temporal breadth 4-1
; breadth of brain-case 9

;
palato-sinual

length 7*7
; front of canine to back of m^ 7*5 ;' breadth across

palate outside m^ 81.
Huh. Kapari Eiver, S.W. New Guinea. Type from

" Wliitewater Camp." 400'.

Type. Adult female. Original number 2514. Collected

by C. H. B. Grant during the B.O.U. Expedition to New
Guinea. Presented by the Subscribers.

This flne species is a giant in the genus Embullonura, tlie

largest previously known species, E. semicaudata, having a
skull-length of only about 15*5 mm., while the enormous
expansion of the facial region makes it quite unique in the
group.

t Both forearms are broken in the type, and the above is an estimate,
founded mainly on the length of the metacarpus.
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Uromys naso^ sp. n.

Near U. lorentzii, but skull longer and more compressed.

Size slightly larger than in tJ. lorentzii, the hind foot

decidedly longer. Fur ciisp and velvety; hairs of back
between 8 and 9 mm. in length. General colour above as

usual brown, becoming more rufous on rump. Under surface

greyish white, the hairs slaty basally, dull greyish white
terminally; line of demarcation on sides rather well defined.

Head grey. Hands and feet dull whitish. Tail black, its

under surface inconspicuously marked with dull whitish

—

equally different from the sharply bicolor tail of lorentzii and
the wholly black one of the next species.

Skull longer and narrower than that of U. lorentzii, the

greatest si)read of the zygomata at their anterior end, instead

of posteriorly. Muzzle high, narrow and compressed late-

rally, the nasals long and narrow. Maxillary part of zygo-

mata broadened vertically, so that the vertical diameter,

opposite the back of m', is nearly 3 mm., the broadest in a

series of lorentzii being under 2 mm. Palatal foramina

rather longer than in lorentzii. Molars comparatively narrow.

Dimensions of the type (measured in flesh) :

—

Head and body 188 mm.; tail 132; hind foot (s. u.) 36;
ear 21.

Skull : gieafest length 45'0 ; condylo-incisive length t

41*3; zygomatic breadth 20*2; nasals 17x5; interorbital

breadth 7 ; breadth of brain-case 16"5 ; height of crown from

alveolus of m^ 11*6
;

palatilar length 21 ; diastema 12*7
;

palatal foramina 7 X 3'2
; upper molar series 8"6.

Hah. Kafari River, S.W. New Guinea. Type from
" Whitewater Camp." Alt. 400'.

Type. Adult female. Original number 2512. Collected

19th October, 1910, by C. H. B.Grant on the B.O.U. Expe-
dition to New Guinea. Presented by the Subscribers.

Compared with a series of skulls of what I refer to

Uromys lorentzii, Jent., that of the present animal is at once

distinguishable by its more elongate shape^ compressed

muzzle, and by the peculiar broadening of the maxillary part

of the zygomatic arch. Externally tiie animals are closely

similar, though U. naso has not the conspicuously bicolor tail

of U. lorentzii, and its foot is longer.

"t
From the back of the condyle to the most anterior point on the

convex front surface of the incisors. This measurement, which I have
already used in the case of shrews, I believe to be a better one for rodents

than any other that has been proposed.
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Uromys stalkeri calidior, siibsp. n.

Similar to true stalkeri of Eastern New Guinea in all

esf^ential characters, but fur crisper and colour darker, warmer,

and more heavily licked with black. Sides of belly edged

with biiffy.

p'ur crisp, decidedly crisper than in the soft -haired stalkeri;

hairs of back about 9 mm. in length. General colour above

nearest to " cinnamon," that of stalkeri more approaching
" clay-colour," the back heavily lined, owing to the black

tips to the hairs. In stalkeri the colour is almost uniform,

hardly any of the hairs having black tips. Under surface

white, the white area broader than in stalkeri, the hairs

normally white to their bases. Lower edge of flanks with a

more or less distinct buffy or oclnaceous-buff line, contrasting

with the white ol' the belly, but in some specimens the huffy

passes right across the belly, and in these the bases of the

ventral hairs are commonly slaty. Head grey, darker than

in stalkeri. Hands whitish generally, with a darker meta-

carpal patch ; feet dull whitish brown. Tail wholly black.

Skull apparently as in stalkeri, except that the nasals pro-

ject backwards slightly beyond the })remaxillary process.

Dimensions of tlie type (measured in flesh) :

—

Head and body 153 mm. ; tail 156 ; hind foot 30; ear 17.

Skull : greatest length 33*8
; condylo-iiicisive length 33'-4

;

zygomatic breadth 17"7 ; nasals 11 ; interorbital breadth Q"2
;

palatilar length 16'2
;

palatal foramina -I'S ; uj^per molar
series 6*5.

Hab. Coast area of Dutch New Guinea, south of the Charles

Louis Range. Type from the Mimika Kiver. Alt. 420'.

Others from the Wataikwa Kiver.

Tt/pe. Old male. Original number 3013. Collected

30ih AJarch, 1910, by G. C. Shortridge, on the B.O.U. New
Guinea Expedition. Nine adults and Ave young examined.

This small Uromys is very closely allied to the Eastern
U. stalkeri, but appears to be separable by the colour-

characters above described. Some of the specimens are in

a grey phase (approaching "smoke-grey"), but these are

apparently immature.

It is smaller than Dr. Jentink's leucogaster and larger than
the same author's sexplicatus. Its wholly black tail forms a

ready means of distinguishing it from lorenfzii and naso.
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XLVII.

—

Note on anew Leech (Placobdella asoyptiaca) from
Egypt. By VV. A. Harding, M.A., F.L.S.

I AM indebted to Professor Jeffrey Bell * for the opportunity
of examining a number of specimens of a leech ectoparasitic

on the mud-tortoise [Trionyx triungvis), sent by Cajit. Flower
from Cairo, which proved to be examples of a species hitherto

unrecorded. The material, which was preserved in alcohol,

was unfortunately in a state most unfavourable for deter-

mination, and consequently the analysis of the annulation

given below is to be considered, as far as the extremities of

the bod}^ are concerned, as subject to revision. The following

is a brief diagnosis of the new species, for which, as it is the

first of the Glossosiphonidse to bo described from Egypt, I

})ropose the specific name cegyptiaca.

Body (somewhat contracted in alcohol) ovate-oblong, flat-

tened ; tlie head-region not distinct ; the rings smooth ven-

t rally, and covered dorsally by numerous, low, irregularly

disposed papillae.

Colour faded in alcohol to a more or less uniform brownish

grey without any trace of pattern.

The rings composing the body tend to resolve themselves

into groups, separated by somewhat deep grooves, and corre-

sponding to each segment or somite. In the middle poition

of the body the first ring in each group was found to contain

a ganglion of the ventral chain, and thus, in the absence of

colour-markings or conspicuous papillee, the complete somite

was seen to be composed of three rings. In each complete

somite the groove separating rings 2 and 3 is greater than

that between rings 1 and 2, wdiilst that between the rings of

contiguous somites is still more marked.

Rings 71 in number.
(b'ow/fes v.-xxiii. complete with three rings; xxiv.-xxvii.

biannulate, the first ring of xxiv. being divided at its margins.

Eyes 2, conspicuous, near together, situated on ring 3.

^w<e/io?' SMc/er imperforate; the mouth piercing its ante-

rior lip and nearly terminal.

Genital apertures separated by two rings, the male orifice

being situated between somites xi. and xii., the female be-

tween the first and second rings of xii.

* [On receiving the draft of this paper from Mr. Harding I suggested

to him that it would be well to let me communicate with Capt. Flower

before sending the paper for publication. In return Capt. Flower wrote :

" Speaking from recollection, the leeches have no colour and no pattern
;

these are the onl}^ leeches I have ever seen in Egypt, and it is impossible

to say when we can obtain more specimens. Trionyx is very rare in this

part 'of Egypt.'' The student must therefore be satisfied with what
Mr. Harding is able to tell him.—F. J. B.]
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Crop with seven pairs of caeca.

Anus situated between the two rings of somite xxvii. and

separated by one ring- from the posterior sucker.

Size of the largest example, in a medium state of contrac-

tion, 14*5 mm. long and 5 mm. wide.

riacohdclht cpf/yptiaca, sp. n.

Diagram showing dorsal surface, part of anterior ventral surface, aunula-

tion, digestive tract, &c. Somites indicated in Eoman figures, rings

numbered in italics, vith., mouth
; i^b.s., proboscis-sheath ; cr.,

crop ; St., stomach ; int., intestine ; an., anus.

The nearly terminal mouth, the seven pairs of crop-ca^ca,

and the fact that its host is a tortoise place this leech beyond
doubt in the Glossosiphonid genus Placohdella (R. Blanchard,

1893). Another small species of Placohdella closely re-

sembling the one under consideration, recently sent to me
from India for identification and not yet described, preys

upon Trionyx gangeticus.
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XLVIII.— On LamelUcorn Beetles belonr/ing to the Suhfamilies
Ocliodgeiiiffi, Orplminas, Hybosorlnse, and Trogiuse. By
Gilbert J. Arrow.

(Published by permission of the Trustees of the British Museum.)

The genus Ochodceus is evidently destined to become a very

large one, especially as regards its American representatives.

Nineteen species from the United States have been recently

enumerated by Mr. Fall (Journ. New York Ent. Soc. xvii.

1909, p. 30), and the four from Central America and tiuee

from South America, wiiich are all that have yet been

described from that huge area, certainly give a wholly in-

adequate notion of those actually existing there. Owing no

doubt to peculiarly retiring Jiabits possessed by these beetles,

single specimens only seem to be generally found, and those

rarely. The sexes differ in the most distinctive characters,

which are generally those of the male, so that the proper

association of male and female is difHeult. The types of all

the seven species mentioned above are in the British Mu-
seum, and as the discrimination of tiie Central-American

forms in the ' Biol. Centr.-Americana ' is unsatisfactory, I

have thought it desirable to draw up a table of the specie?,

ad ling a few new ones, by which the total is raised to t'.n.

Synojisis of Central-An erican Species of Ochodteus.

1 (6). Apical angles of the elytra produced.

2 (5). Pronotum closely granulated.

3 (4). Vertex of the liead bearing a transverse

carina luridus, Westw.
4 (3), Vertex of the head without a transverse

carina biarmatus, Lee.

6 (2). Pronotum distinctly punctured puncticoUis, sp. u.

6 (1). Apical angles of the elytra not ])roduced.

7 (10). Head without tubercles.

8 (9). Head flat ; clypeus not very small 2)lan{ceps, sp. n.

9 (8). Clypeus very small, with the margin feebly

elevated at the sides and middle prasidii, Bates.

10 (7). Head tuberculate.

11 (18). Clypeus bituberculate.

12 (13). Pronotum distinctly punctured jjollicaris, Bates.

13 (12). Pronotum densely gi'anulated.

14 (15). Elvtra clothed with close decumbent setse . hotidura, sp. n.

15 (14). Elytra clothed with erect 6eta3.

IG (17). Vertex bearing a slight transverse carina. . fraterculus, sp. n.

17 (10). Vertex without a transverse carina seftdnsus, Bates.

18 (11). Clypeus unituberculate ei/ops, sp. n.
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I have included 0. hiarmatus^ Lee., amono- the Central-

American species on the strength of a single specimen from

Durango left unnamed by Bates. It is apparently a female,

and 1 am unable to distinguish it from that sex of the North-

American species.

The two Mexican specimens referred by Bates to 0. hiridus,

Westw., agree exactly with the type, and are not, as he

suggested, the other sex. He evidently did not recognize

the two tubercles described by Westwood in the interrupted

carina upon the vertex of the head. On tlie other hand, the

Guatemalan specimen also placed here by Bates belongs to

quite a different species, which, for the sake of clearness, I

describe.

Ochodams puncticoUis, sp. n.

Ilufo-brunncus, ovatiis, sat nitidus, parce fulvo-setosus, capite

grosse granulato, vertice fortiter transverse carinato, clypeo parvo,

late arcuato, margine medio subtuberculato, mento parvo, lajvi,

subquadralo
;
prothorace sat fortiter, medio disperse, lateraliter

crebre, punctate, marginibus lateralibus fere rectis, angulis

posticis paulo- rotundatis ; elytris brevissimo setosis, fortiter

striatis, striis grosse punctatis, angulis posticis productis ; tibiis

auticis fortiter 3-dentatis, dente sujiero ab sccundo parum remoto,

tarsorum posticorum articulo primo quara relicpiis conjunctis

multo breviori.

Long. 7'5 mm. ; lat. max. 4"25 mm.

Hob. Guatemala: Tepan {Conradt).

The single specimen is probably a female. The shining,

sparsely punctured prothorax distinguishes it from most other

species of the genus. The posterior angles of the elytra are

distinctly dentate, the mentum is small, rather square, smooth,
and very feebly impressed along the middle, the vertex bears

a short but sharply elevated transverse carina, and the small

clypeus b» ars a rudimentary tubercle (which is, perhaps, more
developed in the male) at the middle of the fr^nt margin.

Ochodceus planiceps, sp. n.

Piceo-rufus, capite prothoraceque paulo dilutioribus, nbique sat

dense fulvo-setosus, ovatus, capite granuloso-rugoso, piano, clypeo

late arcuato, mento elevato, postice polito, antice sulcato, hirto
;

pronoto dense et aequaliter granuloso-rugoso ; elytris fortiter

striato-punctatis, angulis posticis baud productis
;
pedibussimpli-

cibus, baud brevibus, tibiis anticis 3-dentatis, dente supero minuto,
a basi baud remoto :

S , tibiae anticae apice iutus acute producto.

Lonff. 7'5 mm. : lat. max. 4 mm.
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Hah. Guatemala : San Isidro (1600 ft.).

The single specimen found by Mr. G. C. Champion was
recorded, but not named, by Bates in the ' Biol, (^entr.-

Americana.' It resembles 0. prcesidii^ Bates, being clothed

like it with rather long yellow sette, but it is much darker in

colour, the head is flatter, and the legs are rather long and
slender, without femoral tooth or dilated tibi». The head is

strongly and closely granulated and very flat, without

elevation of any kind.

The finger-like terminal process at the inner edge of the

front tibia is absent in the male of 0. prcesidii. Although
not found in several species, I believe when present tliis is

always distinctive of the male.

Ochodceus hondurce, sp. n.

Piceo-rufus, ovalis, dense fulvo-setosus, capite lato, modice crebro

pnuctato, medio excavato, clypeo brevissime arcuato, margine

crassato, augulis baaalibus utrinquo tuberculatis, mento elevato,

hand impresso, postice glabro, antice angustato, longe fulvo-hirto
;

prothorace crebre et aequaliter rugoso-punctato-; elytris fortiter

punctato-striatis, augulis posticis baud productis ; tibiis anticis

baud acute 3-dentatis, dents supero minute, a basi baud remoto,

pedibus simplicibus, tarsorum posticorum articulo primo ad

reliquos conjunctos longitudine fere sequali

:

(S , tibife auticse apice intus producto.

Long. 8-5-9 mm. ; lat. max. 5-5-5 mm.

Hah. HONDUKAS, MEXICO.
There are two male specimens in the British Museum, one

of them, labelled "Mexico: Sall^ Coll.," having been re-

ferred to by Bates. The second^ from Honduras, agrees with

it, but is less well-preserved. It is a fairly large species, with

the head formed almost as in 0. hiarmatus, fjec, which is

much smaller and lighter-coloured. 0. hondurcB is dark,

densely sculptured, and clothed above with fine greyish seta3,

closely and uniformly disposed and lying close on the elytra.

The head is strongly but not very closely punctured, hollowed

in the middle, without any trace of a posterior carina, but

with a rounded tubercle at each angle o£ the short rounded

clypeus.

Ochodceus fratercuius, sp. n.

Ovalis, rufus, sat longe erects fulvo-setosus, capite grosse granuloso,

medio depresso, postice obsolete carinato, clypeo breviter arcuato,

anguUs basalibus utriuqus tubsrculatis, mento elevato, baud
impresso, postice glabro, antice longe fulvo-hirto

;
prothorace
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crebre et sequaliter rugoso-punctato ; elytris fortiter punctato-

striatis, angulis posticis baud productis ; tibiis anticis baud acute

3-dentatis, dente supero ininuto, a basi baud remoto, femoribus

quatuor posterioribus apice fere dentatis, tarsorura posticorum

articulo primo ad reliquos conjunctos lougitudine vix aequali

:

(S , tibiae anticae apice intus acute producto.

Long, 8 mm. ; lat. max. 4'o mm.

Hah. Costa "RicA: San Francisco de Guadeloups (3600
feet).

A single male was sent to the British Museum bv the late

]\r. Pittier de Fabrega, by wlioin it was taken in September
1892.

It is closely allied structurally to 0. hondurce. It is

smaller and of a brighter red colour, and the pubescence with

which it is clothed is longer and coarser and does not lie flat

as in that species. The sculpture of the upper surface is

almost the same, but the head is covered with large granules

or rugosities and no definite punctures can be traced. There
is a slight vestige of a transverse carina between the eyes.

Ochodceus euops, sp. n.

Ovalis, rufus, ubique sat longe pilosus, capite grosse granuloso,

pilose, oculis promineiitissimis, nitidissimis, clypeo parvo, taber-

culo lato, baud acute, bene elevate, ante marginena prcedito, vertice

haud carinato, mento plane, pestice polite, antice fulvo-hirto
;

protborace crebre sat sequaliter granuloso; elytria fortiter striato-

punctatis, angulis posticis baud productis ; tibiis aaticis fortiter

bidentatis, dente tertie minutissimo a basi haud remoto, tarsorum

posticorum articulo primo quam reliquis conjunctis paulo

breviori

:

(S , tibiae anticae apice intus acute producto.

Long. 8 mm. ; lat. max. 4 mm.

Hah. Mexico : Amula, Guerrero (6000 {t., H. H. Smith).

I have seen only the single male specimen. It is of a

rather bright rusty red colour and clothed above and beneath

with long erect yellow hair. The eyes are extremely promi-

nent and very shining, the facets being only visible wiien

highly magnified. The head is coarsely granulated and the

small clypeus is almost entirely occupied by the broad

shining tubercle. The species seems to be related to

0. frontalis, Lee, but the male is without the femoral teeth

characteristic of that insect and the head is quite destitute of

a posterior carina.

It may be noted here that the Javan OcJwdceus macuU-

pennis, Arrow, is (^Scarahceus) xanthovielas, Wied,, which was

Ann.ik Mag. N. Hist. Ser. 8. Vol vii. 2<q
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placed in the genus Ath>/reu^ in the Munich Catalogue. I

have been able to compare the two types by the kindness of

Dr. Adam Boving, of tlie Copenhagen Museum.

I have found it necessary to change the name of Hybaluis

gazella, Raffray, to //. rafrayi^ the name gazella iiaving

been applied by Mulsant as long ago as 1842 to a variety of

//. dorcas, F. { = H. glahmtus, F.).

Mr. H. Maxwell Lefroy has sent me specimens from the

Punjab of a very remarkable little beetle which I have recog-

nized as belonging to the genus Dgnamopus of Semenow,
and apparently to the same species as that described by him
from Tiu-kestan [Dynamopus athleta, Sem.). The author,

however, has not correctly described the structure of the head

and mouth-parts, having evidently not dissected the latter.

The mandibles are not, as he supposed, concealed, but very

prominent, as in the whole of the beetles of the present group

of subfamilies ; but, quite unlike any other beetle known to

me, Dynamopus has tlie mandibles firmly consolidated with

the sides of the head, where they form the lateral processes

described by Semenow. So extraordinary is this fixation

that without dissection it was an almost inevitable assumption

that these processes were mere outgrowths and that the true

mandibles were hidden within the mouth ; but, having care-

fully removed all the mouth-appendages from one of the

two specimens sent to me, this is conclusively disproved.

The fixed mandibles have a slight upward curvature and

are blunt and without teeth. Although their original func-

tion is obviously lost, it must be supposed that they have

acquired some other use, for they appear to have undergone

no diminution.

I have transferred the genus to the Orphninse, to which its

characters point rather than to the Hybosoriiiae. The maxillae

are very well developed, with a long but not corneous outer

lobe, and the inner lobe highly chitinized and armed with

very strong and sharp teeth. The labium is soft, with a

bilobed ligula; the labrum rather fleshy, prominent, bilobed,

and studded with very strong bristles. The antennal club is

not telescopic, as in the Hybosorina?, but there appears to be

no coxal stridulating-organ, a feature of most of the Orphninse.

The remarkable fimbriate spurs of the middle and hind tibiae

seem to indicate a relationship with the Ochodeeinaj, in which
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one of the spurs (and occasionally two) has a similar struc-

ture. The front tibial spur is not absent, as stated by
Mr. Semenow, but is slender and inconspicuous.

Herr Carl Felsche lias sent me a pair of a new and peculiar

insect of this subfamily for which it seems necessary to form
a new genus. It is an Orphnu^ with certain peculiarities

which separate it sharply from all others. Chief of these is

the shape of the mandibles, which have an abrupt lateral

angulation and are nearly straight in front and at the side,

whereas in Orphnus \.\\Qy avo. always regularly rounded exter-

nally. The transverse carina upon the head of the female is

also characteristic, as is the form of the thorax of the male.

This is formed very much as in many small species of Copris.

It is not excavated in the middle, but very convex, armed
\Yith four conical processes and almost vertically truncated in

front.

I propose to call the genus

GoNiORPHNUS, gen. nov.

Corpus crassum, convexum. Mandibiila extus rectangula lateraliter

et antice fere recta, angulo sat acuto, paulo recurvo. Clypeus

brevis, late arcuatus, lateribus obtuse angulatis, paulo recurvatis.

6 , clypeus antice cornu gracili, marginali arraatus
;
pronotum

antice trunoatum, baud excavatum.

2 , clypeus muticus, a fronte carina lata, acute elevata, divisus.

Alia ut in genere Orphno.

Goniorphnus felschei, sp. n.

Niger vel nigro-piceus, nitidus, convexus, latus ;
prothorace toto

marginato, utriuque grosse sat parce punctato ; elytris laevibus,

disco leviter sulcato, sulcis hand profunda irregulariter annulato-

punctatis, extus irregulariter fere rugose punctatis ; tibiis auticis

fortiter tridentatis :

(S , capite impunctato, margine antico cornu gracili erecto paulo

deplanato, baud acuminato, munito
;

prothorace politissimo,

lateribus grosse punctatis, dorso convexo, dentibus 4 validis,

conicis, fere jequidistantibns, oblique antrorsum directis, serie

transverse munito, antice medio fere perpendiculariter retuso,

utrinque paulo excavato

:

$ , clypeo indistincte punctulato, a froute carina lata paulo arcuata

divisa, vertice sat crebre transverse punctato
;
prothorace sub-

tiliter punctulato, punctis majoribus lateralibus nonnuUisque

medianis sparsuto.

Long. 10-11'5 mm. ; lat. max. 5-6 mm.

Bab. French Congo : Kuilu (Mocqneri/s, 1892).
26*
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Hybosobinm.

In a recent paper I referred to the genus Dicrmodon an

unnamed insect from Guatemala placed by H. W. Bates in

Coelodes. Having since seen two further specimens from

Herr C Felsche's co

describing the species.

Dicrceodon punctattim, sp. n.

Testaceus, capite, protborace scutelloque interdum obscurioribus
;

capite parce irregulariter puuctato
;

protborace sat grosse

irregulariter punctate, valde transverso, fere semicirculari, late-

ribus valde arcuatis, angulis posticis distinctis, obtusis ; scutello

antice punctato, postice Isevi ; elytris grosse seriato-punctatis,

serie juxta-suturali impresso, reliquis vix impressis, margini-

bus externis antice parce sed longissime ciliatis, apieibus

excisis, biangulatis ; tibiis anticis longe bidentatis, denteque

tertio brevissimo obtnso, tibiis posticis apice dilatatis, tarsis quam
tibiis baud longioribus, pedum posticorum caleare superiore longo,

valde inquinato ; maudibulis dente acute apicali alteroque minus

acute pone apicem munitis.

Long. 4 mm. ; lat. max. 2 mm.

Hob. Guatemala: Zapote {G. C. Champion); Colom-
bia : Oali ( W. F. Rosenberg).

The three specimens I have examined appear to be females,

as they agree in the form of the mandibles, the dilated hind

tibise, short tarsi^ and very long elytral fringe with the

female of Dicrceodon {Aporolaus) Jimbriatus, Bates. It is a

much smaller species, of nearly the same size as D. basalt's,

Westw. It differs from both in the much larger punctures

of the elytra, arranged in rows which are only half as nume-
rous. The strong hooked spurs of the hind legs are very

remarkable.

In the paper referred to above I remarked that the genus
Hapalonychus was exceptional in being apparently confined

to the West-Indian islands. The species here described

dissipates that idea, having the unexpected habitat of

Paraguay.

Hapalonychus pustllus, sp. n.

Niger, nitidus, sat elongatus, prothoracis et elytrorum marginibus
externis longe ciliatis ; capite pauIo impresso, grosse punctato,

labro angusto, elliptico
;

protborace valde transverso, fortiter

irregulariter punctato, lateribus antice valde contractis, postice
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arcuatis, basi Isevissime sinuato ; elytris crebre seriato-punctatis,

interstitiis minute irregulariter punctulatis :

(5, antennarum clava elongata, tibiis anticis longe bidentatis, tarsis

anticis gracilibus, posterioribus brevibus et crassis, pedum omnium
articulo ultimo magno, unguibus longis, medio fissis.

Long. 5 mm.; lat. max. 2-5 mm.

Hah. Paraguay {Dr. Bohls).

1 have seen only two male examples of this interesting

species, the type of which has been kindly presented to the

British Museum by Herr Carl Felsche. Although agreeing
in its essential generic characters with the two other species

of Hapalonychus, it is very different in appearance. It is

much smaller, black, and much more coarsely and irregularly

punctured.

Trooinje.

I have found that the species described by me in 1903 as

Clceotus acutipes is C, nitens, Guer., which therefore ranges
from Mexico to South Brazil. It is probably also nigerrimus,

CIcBOtus puncticolUs, Har., must be renamed in consequence
of that name having been previously applied by Erichson to

C. glohosus, Say. It may be called C. haroldi.

XLIX.— On Gammarus campylops. Leach.

By Alfred O. Walker, F.L.S., F.Z.S.

There has been an extraordinary amount of confusion in

regard to this Amphipod. To begin with the name : it first

appeared in the ' Edinburgh Encyclopaedia,^ Article " Crusta-

ceology," vol. vii. 1813, under the meaningless name camy-
lops—no doubt a printer's error : in the appendix to the

same article (1814?) it appears as camylosps. It is next to

be found in Dr. Leach's *' Arrangement of the Crustacea, &e.''

in the ' Transactions of the Linnean Society of London,'
vol. xi. (1815) p. 360, as campylops, from the Greek kampulos,

crooked, and ops, eye—a perfectly appropriate name. And
here I may be permitted to say, with all due respect to the

law of priority, that when the first name published is

obviously an error, shortly afterwards corrected by the

author, it is surely better to adopt the corrected form. The
correct name is used by Desmarest in 1825, by Milne-
Edwards in 1840, and A. White in 1847 (List Crust. Brit.

Mus. p. 88), but the last-named author in the same List,
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published 1850, follows Samouelle's ' Entomologist's Useful

Compendium' in calling it camptolops. Milne-Edwards, in

Ann. Sci. Nat. vol. xx. (1830) p. 367, has camphyhps.

Its next appearance of any importance is in Spence Bate's

' Catalogue of Amphipodous Crustacea in the Brit. Mus.'

(1862) as camptolops, hnt the same author in 1863 (Bate &
Westwood, ' Brit. Sess.-eyed Crust.') calls it campylops, at

which it remained till the revival of camylops in ' Das Tier-

reich' (1906).

The confusion in regard to the description of the animal

has been even greater, and for this Leach himself was largely

responsible. His first notice gives practically no description

by which the species could be recognized, except the S-like

eyes. In the Trans. Linn. Soc. /. c. he divides the genus

Gammarus as follows :

—

A. Cauda stylis geminatis superioribus stylo supero brevissimo

{i. e. Upper^ or inner, ramus of the third uropods very short).

Spec. 1. Gammarus aquaticus.

Gammarus pulex, Leach, Edin. Encycl. vii. 402-32.

Habitat in rivulis et stagnis vulgatissima.

Spec. 2. Gammarus marixus.

Habitat in Danmoniae australis mari.

B. Cauda stylis geminatis superioribus stylis subsequalibus

{i. e.'Rami of the third uropods subequal).

Spec. 3. Gammarus Locusta.

G. oculis hiuatis.

Cancer Gammarus Locusta, Montagu, Linn, Trans, ix. 92.

Habitat In Britauniae mari vulgatissime.

Spec. 4. Gammarus campylops.

G. oculis flexuosis.

Gammarus campylaps (sic), Leach, Edin. Encycl. \n. 403.

Habitat in mari prope Loch-Ranza in Arran Lisula.

There is clearly something wrong here : G. aquaticus (now

called G. pulex) , which, as the common freshwater species,

cannot be mistaken, has the rami of the third uropods at least

as nearly equal as G. locusta, yet is bracketed with G, mari-

nws, which lias the upper or inner ramus less than half as

long as the lower or outer and is therefore rightly placed in

the first group. As G. locusta is correctly placed in the

second group, it follows that, in all probability, G. pulex and

G. campylops have been transposed and that the latter has the

inner ramus very short.

Tortunately Leach's original specimens (2) from the Isle
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of Arran are still preserved^ in excellent condition, in the

British Museum, and, with Dr. W. T. Caiman's kind assist-

tance, I was recently able to examine them. The third

uropods are very plainly to be seen, and, as might be expected

from the above statement, the inner ramus is as short as in

G. man'nus. In fact, and in the opinion of both Dr. Caiman
and myself, they are only distinguishable from G. mar'mus

by the S-shaped eyes. This is hardly enough to constitute

a distinct species—indeed, Spence Bate (Cat. Araph. Crust.

p. 209J says it " is a feature by no means to be depended

upon as a specific character. Among a considerable number
sent to me by Mr. Barlee (from the Shetlands) the eyes

were as frequently, if not more often, of a linear form." He
figures the third uropod correctly both in the above work
and in the Brit. Sess.-eyed Crust, p. 375, showing the inner

ramus less than half the length of the outer, yet concludes

his remarks in the latter work by saying that he considers

G. campylops to be identical with G. locusta (Lin.) of Lilje-

borg (' Ofversigt . . . . af slagtet Gammarus,' p. 448), in

which the inner ramus is described as about two-thirds

of the length of the outer ! The autennal characters are

not of much importance, and it is impossible to resist the

conclusion that G. campylops, Leach, is merely a variety of

G. marinus, Leach.

It follows from the above that G. campylops, Leach, of

G. O, Sars (' Amphipoda of Norway,' p. 500, pi. 176. fig. 2),

is not that species. In addition to the character of the

third uropods, the type specimens are very much larger

—

about 12 mm. Prof. Sars was probably misled by Leach's

mistake, and there is little doubt that his G. campylops is a

young G. locusta. In a specimen of the latter, from a

gathering of all ages examined by me, of the same size as

Sars's campylops (6 mm.), the lateral angles of the head are

almost rounded and the telson is armed with a single lateral

spine (both unlike the adult), exactly as shown in his invariably

accurate figures.

I have to thank Dr. Caiman for much valuable assistance

in the above.

L.

—

A new African Corethra.

By Fred. V. Theobald, M.A., F.E.S., &c.

Corethra pallidipes, sp. n.

Head almost black, rostrum and palpi dark brown.
Thorax rich deep brown, pleurte ochreous and ochreous brown.
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Abdomen greyish brown, with dark apical borders to the

segments and pale hairs. Leo:s unhanded, pale ochreous,

semitransparent, hairs pale. Wings pale ochreous, rather

pointed at the tip.

$ . Head black, with a few brown hairs
;
proboscis deep

brown, acuminate, short, with numerous brown hairs, longest

at the base and tufted apically; palpi deep brown, with

brown hairs and some showing paler reflections ; antennae

brown, with dark basal segment and with pale hairs.

Tliorax deep rich brown, with long pale hairs, a median
line and a somewhat darker area on each side of it in front

;

prothoracic lobes very dark brown, with long pale golden-

brown hairs ; scutellum dark brown, almost black in some
lights, with brown hairs with dull golden-brown reflections

;

metanotura deep brown
;

pleurae ochreous with darker

markings.

Abdomen brown with a greyish sheen, the apical borders

of the see:ments dark, the segments spotted with small

round darker brown spots, each with a dark central spot

from which arises a brown hair with paler reflections

apically.

Legs uniformly pale ochreous, with pale hairs which are

dense ; the ungues equal, simple, dark brown, and rather

straight. The legs look semitransparent in some lights.

Wings pale ochreous to pale brown, varying in colour in

different lights, also the hairs ; first submarginal cell much
longer and slightly narrower than the second posterior cell,

somewhat contracted near the apex, its base nearer the base

of the wing than the second posterior cell, its stem less than

one-third the length of the cell ; stem of the second

posterior about one and two-thirds the length of the cell

;

posterior cross-vein not quite its own length distant from
the mid cross-vein.

Halteres pallid.

Length 3'5 mm.
Hab. Kampala Swamp, Uganda.
Time of capture. 25. xi. 1909.

Observations. Described from a single female. It differs

from the other African species so far described (C. cerato-

pagones, Theobald) in the pale unhanded legs and dark

thorax.

This specimen was included in a collection of Culicidse

made by Mr. Fraser, R.A.M.C, and Dr. C. J. Baker, M.O.,

of Kampala, Uganda.
Type in the British Museum (Nat. Hist.).
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LI.

—

A Bevision of " A Survey of the Species and Varieties

ri/Tupa, Draparnaud (Jaminia, Risso), occurring in South

Africa^'' hy James Cosmo Melvill, M.A., F.L.S., and John
Henry Ponsonhy, F.Z.Sf^ By IIenry C. BurnUP.

[Plate X.]

As there are no greater authorities on the South- African

molluscan fauna than the authors of the paper under review,

it is only after long hesitation that I have ventured on my
present task.

The Survey having been largely based upon notes of mine

comprised in a lengthy correspondence, and many of the

passages therein which appear to require correction or further

elucidation having been written in consequeiice of the authors

having misunderstood certain parts of those notes, I feel

justitied in here offering opinions in opposition to the published

views of these eminent writers.

The meaning of many sentences in their paper was

distorted or rendered obscure tiirough an unfortunate succes-

sion of printer's errors, only a few of which were emended in

the " Errata " to the volume. In some few instances opinions

were expressed as being mine, which, in fact, were not mine,

though they were probably arrived at through the study of

my initial work.

Thus, tiie consignment of so many species to the synonymy
of P. fontana, Krs., was not prompted by me, as would

appear to be the case from the text. Neither do I concur in

the view that P. iniradentata, Burnup, is a variety of

P. dysorata, M. & P.

Among the printer's errors the most unfortunate is the

rendering of the word lahrum (outer lip) into labium (inner

lip) in nearly every instance in which it was used in the MS.,
so completely altering the meaning.

This and a few other misrenderings have necessitated the

publication of amended descriptions of the species affected^ in

the following pages.

Since the publication of the paper under discussion the

kindness of friends and correspondents, especially Messrs.

Ponsonby, Farquhar, and Tomlin, Dr. Sturany, and Major

Connolly, has enabled me to study certain forms, specimens

of which were unobtainable before, to describe two new
varieties, add a few notes on matters not referred to in Melvill

and Ponsonby's paper, and offer some new figures.

* Ann. & Mag. Xat. Hist. ser. 8, vol. i. (1908) pp. 70-86, pis. i. & ii.
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1 am particularly indebted to Mr. Ponsonby for the patient

care with wiiich he, during a recent visit to South Africa,

discussed tiie Survey with me, and encouraged me to publish

tlie emendnients and additions to be found in the present

revision.

Although Mr. Woodward's arguments in favour of the

supercession of the name Pupa, Diap., by Jarniiiia, Risso *,

seem to me quite convincing, I liave in the following

notes and descriptions, for the sake of convenience in

reference, adhered as far as possible to Melvill and Ponsonby's
nomenclature.

1. Pupa crawfordiana (M. & P.).

(PI. X. figs. 1, 2.)

Melvill and Ponsonby say of this species :
" Allied to

PAoyardiy Bens."; but it is easily distinguishable by its

stouter form, less ventricose whorls, shallower sutures, more
regularly conical spire, less mammillated apex, rather

smoother surface, less effuse peristome, and by the absence of

the seventh, minute, plait to be seen, in P. layardi, at the

junction of the parietal wall with the columella. The arrange-

ment of the other peristomatal processes is practically iden-

tical in both species.

The original figure is defective in form and deficient in

detail, so I herewith offer new figures drawn from the co-type

in Mr. Ponsonby's collection, kindly lent to me for the

purpose. Mr. Ponsonby has compared my figures with the

type in the British Museum, and finds that they correspond

accurately^ except that the callus in the type is not chipped

as in the co-type, so verifying that part of the original

description recording the peristome as continuous. Of the

co-type it would be more accurate to say that the ends of the

peristome converge and are connected by a callus. A com-
parison of fig. 2 with fig. 4 well illustrates the difference in

profuseness of peristome.

Dimensions of co-type :—Alt. 6'96, lat. 3*38 mm.

2. Pupa cri/ptopJax, M. & P.

The specimen figured in the Survey measures as follows :

—

Height 3-36, width 1-95 mm.
The dimensions of other specimens measured are:

—

Height 3'76, width 2'15 mm.
„ 3-36, „ 2T5 „

„ 3-12, „ 2-00 „

* B. B. Woodward, Journ. of Couch, vol. x. (1903) pp. 358-361,
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3. Pupa dadion, Bens.

This species is ovoviviparous.

Further localities :—Karkloof, Nottingham Road, and

Inhluzani Mountain, Natal.

4. Pupa damarica, Ancey.

1888. Pupa damarica^ Ancey, Le Xaturaliste, p. 200.

1892. Pupa ovampoensis, M. & P. Ann. & Mag. Nat. Hist. ser. 6,

vol. ix. p. 91, pi. vi. fig. 11.

1901. Pupa riclibunda, U. & P. Ann. & Mag. Nat. Hist. ser. 7,

vol. viii. p. 820, pi. ii. fig. 11.

1908. Pupa ovampoensis, M. & P. Ann. & Mag. Nat. Hist. ser. 8,

vol. i. p. 79, pi. ii. fig. 16.

1910. Leucochilns damaricum (Anc), Bttg. Abhandl. d. Senckenb.

naturf. Gesell. Bd. xxxii. p. 446.

There seems little, if any, reason to doubt the justice of

Boettger's discrimination in placing P. ovampoensis, M. & P.,

in the synonymy of this species, as Ancey 's description

conveys a faithful image of the shell known to South-African

collectors as P. ovampoensis ; but it must not be lost sight of

that 1| mm., Ancey's width dimension, seems excessive, Iram.

being the greatest width that I have observed with a height

corresponding to that of Ancey's type, though in one very

large specimen in my collection from Johannesburg {McPean),
whose height is 2'5 mm., the width almost equals Ancey's
measurement, being I'll mm.
The figure chosen by Melv. & Pons, to represent their

species in the Survey is that of the Urate var. from Rusten-

berg (McBean), which shows more sculpture than the normal

form, but agrees in other respects. The shell figured

measures 2'25 mm. high and 1 mm. wide.

5. Pupa dysorata, M. & P.

The emended description given in the Survey has
become somewhat involved, owing apparently to two causes,

viz., firstly, to the authois having included intradentata as a

var. of this species (with which 1 cannot agree) and their

desire to differentiate the typical form, in its description,

from its supposed var. j and, secondly, to their having mis-

understood the position of the "deep-seated postlabial* tooth
"

of intradentata, treating it as a columellar process instead of

one situate "in the gullet." In addition to this, my measure-
ment of the type, kindly lent to me by Mr. E. R. Sykes, is

* Perhaps the common expression '' labial," used to express pertaining
to any part of the peristome or lip, is confusing, and lahral would be
better when the position wished to be indicated pertains to the labrum.
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misquoted. It therefore seems desirable to substitute the

following description :

—

Shell minute, umbilicatej sliortly cylindrical, thin,

shining^ horn-coloured ; spire cylindrical, being almost equally

wide at the third, fourth, and tiftli whorls ; sutures impressed,

apex rounded ; whorls about 5^, convex, deeply closely

transversely striate, excepting the apical wliorls, which are

smooth, the last rounded below and compressed about the

umbilicus ; aperture erect, somewhat quadrate, rounded above
and below, exceeding ^ the height of the shelh Peristome

slightly thickened and expanded, widely so at the columellar

margin (which in the type is longitudinally chipped), paler

than the rest of the shell, with labrum slightly bent inwards

about the middle and columella nearly straight. There are

no apertural processes.

Height 1-57, width 0-9 mm. (type in Coll. E. E. Sjkes).

Hab. Griqualand East.

In the very large series of shells from divers localities in

South Africa that I was privileged to examine no duplicate

of this unique specimen, with its very distinctive characters,

could be identified.

6. Pupa farquhari, M. & P.

The dimensions of the shell figured in Melvill and Pon-
sonby's paper are :

—

Height 4-24, width 2'07 mm.

7. Pupa fontayia, Krauss.

Of the eight forms consigned to the synonymy, T have seen

well-authenticated specimens of four only, viz. amphodon,
eh'zahethensis, endoplax, nud frustillum -, and I agree with the

authors that these names cannot stand. Of the remaining

four, viz. charyhdica, custodita^ keroea, and omicronaria,

liaving seen no representatives, I can offer no opinion; but I

am prepared to accept their views.

On p. 75 of the Survey, 10th line from the bottom, the

substitution of the word lalmm for labrum destroys the

meaning of the sentence.

The following localities may now be added :

—

Edendale, near Maritzburg, and at the mouth of the

Tongaat River on the Natal coast.

Boeltger (1910) places this species, with P. tetrodus, Bttg.,

in PitpiUa (see note at foot of p. 411).
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8. Pupa griqualandica, M. & P.

This species must be closely akin to P. hisulcata, Jick.,

from Abyssinia, judging alone from description and figure,

for I have not been able to examine the type or authenticated

specimens of Jickeli's species. Mr. Ponsonby has, however,
very kindly examined for me the specimens in the British

Museum bearing that name, in conjunction with specimens
of griqualaadica, and, while finding them '' very similar,"

pronounced them to be "at once separable,'^ basing the

separation apparently mainly upon the presence of " a large

prominent tooth on the outer lip'' oi hisulcata. This tooth or

plait, if not so large, is also present in griqualandica, though,

perhaps through being in sliadow, is not so conspicuous in

the figures chosen by Melvill and Ponsonby to illustrate their

species as in Jickeli^'s figure. No mention is made in Melvill

and Ponsonby's description of the two sulci on the outer lip

(corresponding with the labral plaits) to be discerned in

griqualandica as represented in the figure of hisulcata. On
the other hand, Jickeli does not record the presence of the

sixth, minute, internal basal plait "visible in some specimens,"
which appears to me to be a constant character of griqua-
landica^ though it is easily overlooked owing to its extreme
smallness and internal position. The dimensions given by
Jickeli represent a considerably larger and comparatively
narrower shell than griqualandica^ but, as they do not corre-

spond with the proportions of his figure, one or other must
be wrong—so neither is reliable. If his figure actually repre-

sents a shell of 1| ram. in height, its width is 1*27 instead of

1 mm. as he states.

The dimensions of the shells figured in Melvill and Pon-
sonby's paper are as follows :

—

Fig. 8. Height l-o2, width 0*89 mm.
Fig. 9. „ 1-41, „ 0-83 „
The average of twenty-one specimens measured by me is :

—

Height 1-53, width 0'87 mm., the largest being height 1*6,

width 0-99 mm.
The following new localities may be added :—Edendale

Falls, near Maritzburg, and mouth of Tongaat River, Natal
coast.

9. Pupa haploa, M. & P.

10. Pupa intradentata, Burnup.

1908. Pupa dysorata, M. & P., var. intradenta, Burnup, M. & P. Ann.
& Mag. Nat. Hist. ser. 8, vol. i. p. 73, pi. i. fig?. 5, 6.
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Typograi)!iical errors in the original vender a new descrip-

tion necessary.

Shell minute, rimate, subcylindrical, elliptical, thin^ trans-

lucent, shining, very pale brown; spire elongate-turbinate,

with greatest width at the fourth whorl ; sutures rather

deeply impressed, apex very obtuse ; whorls 5^, very convex,

closely transversely striate, excepting the first 1^, which are

smootii, tiie last compressed round the umbilical region
;

aperture nearly erect, rounded, nearly ^ the height of the

shell. Peristome slightly thickened and reflexed, more so at

the columellar margin, scarcely paler than the rest of the

shell, with labrum slightly straightened about the middle and
much receding towards the base ; columella arcuate. The
only tooth, conspicuous, white, rounded, and remote, is

situate inside, about midway between the last suture and the

base and about half a turn from the labrum.

Height 1-47, width 0-79 [fig. 5 (Survey)].

„ 1-33, „ 0-78 [fig. 6
( „ )J.

Bab. Pretoria {Farquhar 4' Fonsonby). Major Connolly
lias since supplied me with many specimens, quite agreeing

with the type, from the same locality.

The following are the dimensions of the largest and
smallest adult specimens measured :

—

Largest : height 1-51, width 0-80.

Smallest: „ 1-32, „ 0-75.

This is the smallest of the South-African group examined
by me, and is of a paler colour than most. As compared
with P. perple.va, which seems to be its nearest ally, it is

smaller, smoother, paler, and less cylindrical, is only rimate

instead of umbilicate, has the peristome less reflexed, and is

destitute of the ]X)stcoluraellar and parietal plaits. As com-
pared with dysorata, of which intradentata appears in the

Survey as a variety, it is smaller, more slender, paler, less

cylindrical, more loosely coiled, with more ventricose whorls

and deeper sutures, and is rimate instead of umbilicate ; the

aperture is smaller and rounder, receding more at the base,

and is furnished with a tooth in the gullet, not found in

dysorata.

I am indebted to Mr. Ponsonby for making a careful

comparison between Mr. Sykes^s type of dysorata and the

type of intradentata in the British Museum, when he was
able to confirm most of the details given above.

11. Pupa iota, M. & P.

If the word labrum be read instead of "' labium " in each



species and Varieties o/Pupa. \01

case where the latter occurs, the description in the Survey
seems sufficiently to describe the species.

The dimensions of the shell depicted in the figure are :
—

PTeight 2'06, width 0*87 mm. ; the smallest apparently mature

specimen that I have measured being 1-67 high and 0'8I m:n.

wide, and having only about 6^ whorls.

Var. livingstonce, Burnup.

A new locality may be recorded for both the typical form
and the var., viz. Stander's Kop, Transvaal {Connolly).

The type of the var., said to be in my collection, has since

been transferred to the British Museum with the types of the

other new forms described in the Survey. Its dimensions

are:—'Height 2-02, width 0-84 mm.

12. Pupa lai/ardi, Benson. (PI. X. figs. 3, 4.)

The fig. presented by Melv, & Pons, does not express the

detail with sufficient accuracy for the purposes of comparison
;

I therefore take this opportunity of offering new figures for

comparison with those of 7 layardl, var. minora Bens.

(?=P. stoaphora, Bens.), and P. crawfordiana (11. & P.) on
same plate.

The shells chosen for my illustrations do not include that

figured by Melvill and Ponsonby, though Mr. Ponsonby
kindly laid his shell at my disposal for the purpose. They
are chosen from a series collected at Hermanns, Caledon
Division, in the Cape Province, by Mr. R. M. Lightfoot, as

being fresher shells than his, free from extraneous matter in

the aperture, and more nearly approaching the size and
proportions of Benson's type. In all essential characters

they agree closely with the shells given to Mr. Ponsonby by
Mr. Benson.

Since the peristome is not at all thickened at the edge, but,

on the contrary, is remarkably thin and brittle, the lips are

invariably more or less chipped. One of the most conspicuous

differences between the present species and P. crawfordiana,

M. & P., is the absence from the latter of the trumpet-like

extension of the peristome observable in the former.

The dimensions of the specimens here figured are as

follows :

—

Fig. 3. Height 7-87, width 3-26 mm.
Fig. 4. „ 7-87, „ 3-67 „
The shells of this species may be either white or horn-

colour, and the position of the seventh peristomatal process,
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tlie denticle between the inferior parietal and the columellar

plait, is very variable ; it is sometimes seen on the parietal

wall, sometimes on the columella, and sometimes in the

angle between.

Var. minor, Bens. ? (PI. X. figs. 5, 6.)

I also take this opportunity of offering figures of two shells

in the collection of Mr. Ponsonby given to him by Mr. Ben-
son as representing his species P. sloaphora. They agree

in all essentials witii P. layardi^ Bens., except in their

smaller size and darker colour (tiie larger specimen is chestnut-

brown, tlie smaller rather paler).

The following are the dimensions :

—

Fig. 5. Height 6-88, width 3-07 mm.
Fig. 6. „ 5;67, „ 2-75 „
The figures are given as a contribution towards answers to

Melvill and Ponsonby's questions, '' What is P. stoaphora,

Bens. ? '.' and " Can this be a synonym of the var. minor ?
"

Since the shells given out by the author as P. stoaphora,

Bens., seem to agree so closely with the description of his

P. Jayardi, var. minor, and since neither Messrs. Melvill

and Ponsonby nor Dr. Sturany can trace the debatable

species, it seems reasonable to infer that Benson changed its

name to var. minor before publication of his differentiation.

13. Pupa noltei, Bttg.

Bqettger * places this species in Leucochiloides (Microslele).

14. Piipa perple.xa, Burnup.

Excepting that the word hbrum is printed " labium,^' tiie

description in the Survey appears as it was written. As,
however, it contains certain ambiguous expressions, I emend
it as follows :

—

Shell very small, umbilicate, cylindrical, thin, translucent,

shining, pale bronni ; spire cylindrical, rounded above, sutures

impressed, apex obtuse ; whorls 6, very convex, closely trans-

versely lirate, except the first two which are smooth, the

shell at the fourth, fifth, and sixth whorls of nearly equal

width, the last half-whorl acquiring its greatest expansion

a little below the suture and then being flattened beneath,

forming an infrasutural angle, the last whorl compressed

towards the umbilicus ; aperture rounded, nearly ^ tlie

height of the shell; peristome whitish, reflexed, especially

* Abhandl. d, Senckenb. naturf. Gesell. Bd. xxxii. (1910) p. 415.
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at the columellar margin, thickened, the ends converging
and connected by a tliin callus ; labrura slightly incurved

about the middle ; columella straight. The processes of

the aperture consist of a small wiiite parietal plait running
inwards and there becoming strong, a stout white post-

columellar plait also running inwards, and a profoundly post-

labral tooth or plait hidden by the columella.

The following are the dimensions of the shell figured in

the Survey :

—

Fig. 17. Type: height 1-72, width 0-82 ram.

„ 18 (sectional). „ I'SO, „ 0-77 „
Twenty-four out of twenty-six specimens measured by me

show very little variation in dimensions, the remaining two,

both apparently mature, being somewhat more divergent,

viz. :

—

Largest : height 1'88, width 0*83 mm.
Smallest: „ I'oO, „ 0-77 „
Bloemfontein {Connolly) may now be added to the localities

quoted by Melv. & Pons,

Judging by the descriptions and figures alone, for I have
not seen Jickeli's species, this shell must be akin to his

P. lardea, schilleri^ and similis from Upper N ubia *, whose
apertural y)rocesses seem arranged much on the same plan,

its nearest ally being the last named ; similis is, however,
about one-fourth wider than the present species and has lialf

a whorl less, while the peristome is less expanded and the

labrum less bowed inwards, and there is no callus. P. lardea

and schilleri are more divergent, being not so high as similis

and broader in proportion.

15. Pupa pretoriensis, M. & P.

16. Pupa psichion, M. & P.

I have not seen specimens that could be referred to either

of the above two species in the very large series of shells from

Pretoria that I have been fortunate enough to have laid at

my disposal for examination, though the number, since my
first study of the group, has been greatly augmented by the

collections of Major Connolly.

17. Pupa quantula, M. & P.

The co-type in Mr. Ponsonby's collection, figured in the

* Jick. Faun. L. u. Sussw. MoU. N.O.-Af. (1874) pp. 124, 125, 296,

pi. V. figs. 14-16.

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 27
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Survey, is tlie only specimen of this species tliat I have

seen. Its nearest ally seems to be P. dysorata, M. & P., which

it strongly resembles in its remarkably cylindrical form, but

from which it may easily be distinguished by its greater

length, comparative narrowness, rounder aperture, and much
finer sculpture.

18. Pupa sr/kesi, M. & P.

Var. inconspicua, Burnup.

Although, while differentiating inconspicua from syhesi,

M. & P., from the material then at my disposal, I considered

it to be a distinct species, I can now only concur with Melv.

& Pon?!. in treating them as one. In coming to this decision

I am largely indebted to Dr. R. Sturany, who not only iden-

tified for me specimens from Dukuduku Forest, Zululaud,

as being P. pentheri, Stur., but also sent me co-types of his

species collected by Dr. Penther at Umbilo Road, Durban.

His specimens are somewhat intermediate between sykeai,

M. & P., and inconspicua, Burnup, and leave no doubt as to

all three forms belonging to one species. P. pentheri must

therefore be placed in the synonymy of sykesi, and incon-

spicua may be retained as an elongate, narrow, fusiform

variety of the same species.

In adopting my description of the var. incow^picica in its

entirety to represent their species, Melvill and Ponsonby are

led into certain errors, in that their type is more conic and

less fusiform than the var., and has only about 6| whorls

instead o£ 7^, wliile the aperture is more than, instead of

nearly, ^ of the height of the shell ; besides which the dimen-

sions given do not refer to the type, which measures :

—

Height 1-82, width 0-83.
^

It may be noted that while the height of inconspicua is

greater than that of the type, the width is less. As this

attenuate form has so far only been met with at Dargle, it

may well be a local race.

19. Pupa tahularis, M. & P.

The dimensions of the figured specimen, which is in

Mr. Ponsonby's collection, are not given in the Survey.

They are as follows:—
Height 3-63, breadth 1-88 mm.

20. Pupa tetrodus, Bttg.

1870. Pupa tetrodus, Bttg. Ber. Offenbach. Ver. Naturk, xi. p. 46,

pi. i. figs. 1 rt-c.
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1880. Pupa [Vertiyo) sinistrorsa, Craven, Proc. Zool. Soc. p. 618,
pi. Ivii. fig-. 8.

1891. Vertigo thaumasta, Melv. & Pons. Ann. & Mag. Nat. Hist. ser. 6,

vol. viii. p. 239.

1892. Vertigo thawnasta, Melv. & Pons. ibid. vol. ix. p. 94, pi, vi.

fig-. 7.

1908. Pupa
(
Vertigo) sinistrorsa, Craven, Melv. & Pons. Ann. & Mag.

Nat. Hist. ser. 8, vol. i. p. 8-3.

1910. Pujnlla * tetrodus (Bttg.), Abhandl. d. Senckenb. naturf. Gesell.

Ed. ,\xxii. p. 440.

21. Pupa [Fa'ixulus) capensis (Kurr).

Var. kurri (Krauss).

Var. pottehergensis (Kiauss).

These varietal names seem scarcely worth perjoetuating, as

all intermediate forms, as well as other forms with attributes

of equal varietal value, exist.

22. Pupa [Fauxulus) fryana (Bens.).

23. Pupa (^Fauxulus) glanvilleana (Ancej).

As Mr. Ancey described this shell very carefully and with
close attention to detail in order that it might be recognized

from description alone without the help of a figure, it may
be taken for granted that no important feature was omitted
from his diagnosis. It therefore appears to me that Melvill

and Ponsonby erred in choosing the figure of my shell, found
at Dargle, Natal, to illustrate Ancey's species in their Survey,
for that shell does not by any means closely agree with
Ancey's description, being shorter and wider than the typical

glanvilleana, and possessing two plaits on the base of the

peristome not mentioned in Ancey^s description, besides

showing other discrepancies. I cannot but doubt if the two
forms belong to one species, but in our present ignorance as

to what Ancey^s shell really is through no figiare having been
published with his description, and tlhc tyjie not being avail-

able for reference, it is impossible to estimate exactly the

extent of the divergence, so I have deemed it best tentatively

to treat the Dargle shell as a variety of glanvilleana^ with
which it seems to have much in common.

* If B. B. Wood shard's arrangement be followed. Papilla becomes the
subgen. Janimia (s. s.).
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Var. darglensis, new vai*.

Melv. & Pons. Ann. & Mag. Nat. Hist. ser. 8, toI. I. (1908) pi. ii,

fig. 23 [as Pupa {Fuuxulus) glanvilleana (Anc.)].

Shell small, conic-oval, rimate and very narrowly perforate,

tliin, sliining, greyish horn-coloured, translucent, sinistral.

Spire ovately conic; apex obtuse and mamraillated. Whorls

7g, slightly convex, gradually increasing, with suture distinct

but not deep, obliquely sculptured with close, sharply-cut,

arched oblique stride, except the first 1^ which are smooth, the

last more convex, rounded below, much constricted towards

the peristome and impressed towards the rima and small

perforation, the long inrunning peristomatal processes and

spaces between being represented on the outside by alternate

grooves and ridges. Aperture upright, irregularly ovate,

nearly closed with the follow-ing inrunning white plaits :

—

parietal 2, the first arising as a narrow thread high on the

body-whorl, becoming broader and contorted as it descends,

always receding inwards, to below the centre of the aperture,

whence it is bent sharply back, embracing the parietal wall,

till it is lost sight of in the interior of the shell ; the second,

also arising high on the body-whorl, is expanded on the lett

till it meets the peristome, with which it combines till the

lobe of the labrum is reached, whence it doubles back in two

foliaceous folds and descends as a simple plait, receding in-

wards and following a line parallel with the first till it too

is lost sight of in the interior of the shell; labral 3, of which

the upper two are small, though deeply penetrating the aper-

ture, and rather close together ; the third, though equally

narrow^ is very long and sinuous and as, in its progress

towards the interior, it embraces the expanded outer lip, it

is lost to sight till the far end reappears in the gullet
;

columellar 3, of which the upper two arise, thread-like, on

the edge of the labium, becoming stouter as they curve

inwards, the upper one entering at the junction of the parietal

wall with the columella, and the lower about the middle of

the columella, after taking a wide sweep towards the centre

of tiie aperture ; the lowest columellar plait is smaller, but

long and penetrating : lastly, there are two plaits on the base

of the peristome similar to the lowest columellar plait.

Peristome widely expanded, but little thickened except by the

plaits which arise close to the margin, paler than the rest

of the shell, becoming white at the edges, where its outline

is slightly peaked at the sources of the plaits ; the ends con-

verge and are connected by a stout glossy callus reaching
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high on tlie body-wlioil. Tlie labrum is strongly lobetl above

the middle and bayed immediately below ; on the lower part

of this lobe the peristome is slightly thickened, almost to the

extent of forming an eleventh plait, between which and the

foliated extension of the lower parietal plait is formed a

partly covered channel to the interior.

Height 3-77, width 2'13 mm.
Hah. Darfjle (Burnup), also Inhluzani Mountain, Kar-

kloof, and Mid-lllovo, all in Natal.

Tlie colour of the shell in life is often whitish grey.

As a contribution towards the elucidation of this intricate

group, Mr. J. R. le B. Tomlin has kindly sent me a shell,

received by him many years ago from either Mr. Ancey or

Miss Glanville as representing Ancey's species. It is not

likely to be a co-type, as Ancey only mentions the one
locality, East London, and Mr. Tomlin's shell comes from
Albany : moreover, it does not agree in detail with Ancey's
description ; I can therefore only consider it a second variety.

I am indebted to Mr. W. L. Radford for a further example,
agreeing in all essentials with Mr. Tomlin's shell, which he

collected for me at East London. As, therefore, my only
two specimens come from different localities, a geographical,

varietal name seems inexpedient; I therefore propose to

associate it with Mr. Tomlin's name :

—

Var. tomUni, new var. (PI. X. fig. 7.)

Shell like var. darglensis, but larger and more conical, with
peristome less effusively expanded, callus not extending so

high on the body- whorl, and aperture not so much closed by
plaits. The lobe and sinus of the labrum are less developed
and the thickening of the peristome on the lower part of the
lobe "almost forming an eleventh plait" is entirely absent,

its place being taken by the first labial plait. The lower
parietal plait is shorter and its foliated extension to ttie peri-

stome much less effuse, leaving the sutural canal more open.

In place of the two inrunning plaits on the base of the peri-

stome there is only one, about equidistant between the lowest

labral and lowest columellar plait. The colour of the

varietal type is almost wiiite, that of the co-type pale brown.
Height (type of var.) 4-0, width 2*11 mm.

„ (iiadford^'s specimen) 4*17, width 2*27.

Bab. Albany (Tomlin), East London (Radford), both in

the Cape Province.

In comparing these varieties with Ancey's description it

must be borne in mind that probably what that author treats
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as the uppermost of four '* palatal '^ processes is much in the

same position as that whicii I consider a second, or lower,

parietal plait. Although, since (in the varieties at any rate)

the process in question arises on its one side high on the

callus on the body-whorl, and on its other side on the lobe

of the labrum, it is conceivable that one student might con-

sider it a parietal, while another treated it as a labral plait
;

yet I think there can be no doubt that it is (in the varieties)

at least the homologue of tiie second parietal plait to be found
in all other members of Ancey's section Anisoloma.
The var. tomh'ni, then, should be easily distinguished from

the type by this plait being less strongly developed, and by
the presence of a narrow perforation and a basal plait, absent
from the type.

24. Fupa [Fauxulus) mcbeaniana (M. & P.).

(PI. X. fig. 8.)

This striking sliell, larger than the preceding species and

its varieties, may be horn-coloured, greyish-brown, or milk-

white. Normally this species has nine peristomatal processes,

viz. two parietal, two columeliar, one basal, and four labral, of

which last named the lowest is large, the central small, and
above this, in the sinus of the labrum, are two, very small

and close together. In the type, which is not available to

me for examination, these two small plaits may be merged
into one broad plait, as in the case of a shell from Inhluzani

Mountain, in my collection ; for the authors do not refer to

a pair, nor does the original figure show it. One shell in

my collection, also from Inhluzani, bears an additional plait

at the base of the columella ; but as it is only one example
in many, and is otherwise normal, it must only be looked

upon as a sport.

As the original figure is very deficient in the detail of the

peristomatal processes, a new figure, drawn from a shell in

my collection, collected at Dargle, is published herewith.

The dimensions of the figured specimen are as follows :

—

Height 4"5, width 2*58 mm.

25. Pupa (Fauxuhcs) jiamphorodon (Benson).

This species seems very variable as to size, the type mea-

suring 9 mm. high and 4 wide, while the only specimen that

1 have measured accurately is 7'5 mm. high and 3"75 wide.



Species and Varieties of Pupa. 415

2Q. Pupa {Fauxidus) pereximia (M. & P.).

27. Pupa (Fauxulus) ponsonhi/ana (Morelet).

(P!. X. figs. 9-12.)

As Morelet^s description and original figure* do not clearly

define the positions, nor even the number, of the peiistomatal

processes with distinctness, and, moreover, liis figure, if cor-

rectlv drawn, depicts an imperfect shell with the edges of

the peristome chipped off, a new series of figures is here

offered, which it is lioped will define the species sufficiently

clearly to obviate the necessity of revising the description.

The figures are drawn from four shells from Graharnstown,
kindly supplied to me by Messrs. Ponsonby and Farquhar,
and show to some extent the variability in size and general

form of this very interesting little species. The measure-
ments of a few other shells are given, below the dimensions

of the figured specimens, showing the extremes of such shells

as I have examined.

Fig. 9. Height 3-13, width 1-71 mm.
„ 10. „ 3-05, „ 1-43 „

„ 11. „ 2-97, „ 1-55 „

„ 12. „ 2-81, „ 1-43 „
Dimensions of a few other specimens :—
Height 3-52, width 1-52 mm.

„ 3-59, „ 1-86 „

„ 3*33, „ \' i'6
,,

„ 2-84, „ 1-42 „

„ 2-74, „ 1-43 „
The crown of little hairs about the middle of the last

whorl, referred to by Ancey [Journ. de Conch, vol. xlix.

(1901) p. 141], arises in the peripheral sulcus and extends
upwards in the suture, but the liairs are very easily rubbed
off. They are not shown in the figures, because washing, so

necessary to obtain a clear view of the peristomatal processes

and a correct estimate of the depth of the sculpture and
suture, has removed every vestige of the hairy coronet. I

have examined many specimens and have found the number
of peristomatal processes, in addition to the two parietals, to

be invariably seven.

So far I have only collected two specimens in Natal (at

* Journ. de Conch, vol. xxxvii. (1889) pp. 9, 10, pi. i. fig. 5 [Pupa
{Faula) ponsonbyana, Morelet].
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Hilton Road and on Zwaartkop near Maritzburg), and tliey

are remarkably high and narrow, the former measuring
3'53 mm. high and 1"62 mm. wide.

The dimensions referring to shells figured in the Survey
and herein are taken in the same positions as the shells are

shown in the figures ; thus the measured width of any speci-

men may vary considerably according to whether it is drawn
showing a front or a side view, especially if the labrum be

much expanded.

The types of the new varieties described in this paper will

be placed in the British Museum.

EXPLANATION OF PLATE X.

Figs. 1, 2. Pupa crawfordinna (M. & P.).

Figs. 3, 4. Pupa layardi, Bens.

Figs. 5, 6. Pupa layardi, var. minor, Bens. ?

Fig. 7. Pupa {Fauxulus) glanvilleana (Ancey), var. tomlini, new.
Fig. 8. Pupa {Fauxulus) mcheaniana (M. & P.).

Figs. 9, 10, 11, 12. Pupa (Fauxulus) ponsonbyana (Morelet).

BIBLIOGRAPHICAL NOTICE.

The Amphipoda of Bermuda. By B. W. Kunkel. Trans. Con-

necticut Acad. Arts and Sciences, vol. xvi. pp. 1-116 (1910).

The tropical Amphipodous Crustacea are still so imperfectly known
that this account of species collected in shallow water at the

Bermuda Islands is very welcome. Forty -five species of Gam-
maridea and Caprellidea are described and figured in considerable

detail, of which fifteen are regarded as new, and three new genera

are established. No mention is made of the Hyperiidea, though it is

hardly to be inferred that this extensive suborder is unrepresented

in the Bermudan fauna. In some cases the identification of species

described by previous authors is not placed beyond doubt. For

example, the form referred on p. 10 to Amphilochus hrunneus, Delia

Valle, differs from the original account of that species in several of

the most important specific characters, but no explanation or dis-

cussion of the fact is given. The autlior's references to literature

are scanty and not always correct. For the Caprellidae he quotes

Mayer's Monograph of 1882, but neither the important " Nachtrag"

to that work published in 1890 nor the equally important " Siboga"

Report of the same author (1903). Verrill's description of Cyamus
fascicidaris is reprinted, but no attempt is made to show why the

species should be regarded as distinct from Cyamus pihyseteris,

Pouchet. W. T. C.
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On the Structure of Magelona. By Pi'of. M'Intosii,

F.R.S., Gatty ]Marine Laboratory, St. Andrews^,

In his observations on the Annelids from the IsLand of

St. Catlierine, off the coast of Brazil, Dr. Fritz Miiller, in

1858, briefly mentions f, under the name of Magelona papilli-

cornis, a remarkable form with a flattened snout, two long

tentacles furnished with cylindrical papillae, corpusculated

blood, and other features which appear to agree in the closest

manner with the British annelid which forms the subject of

the following remarks. The type was next referred to by
Dr. Edouard Claparede in his account J of a larval form
which he found at St. Vaast la Hougue, on the west coast of

France. The same singular species, however, as that indi-

cated by the first-mentioned author was probably originally

discriminated by the late Dr. George Johnston, of Berwick §,

but as his description was not published until 1865 ||—long

after his death—the name (Maa mirabilis) he gave it lapses.

Ill Britain it has occurred abundantly at St. Andrews, and
also^ as Dr. Carrington first showed ^, at Southport; indeed,

* Translated from the Zeitsch. f. wiss. Zool. Bd. xxxi. p. 401 (1878).

t " Einiges iiber die Annelidenfauiia der In.sel Santa Catharina an der

Brasilianischen Kiiste,'' von Dr. Fr. Miiller. (Aiis einer brietiiclien Mit-
theilung- an Prof. Grube.) Hierzii Taf. vi. & vii. Archiv fiir Naturges.

1858, p. 211.

I
' Beobachtungen iiber Anat. n. Entwicklung?gescliichte wirb. Thiere

an der Kiiste von Normandie ange?tellt,' Leipzig, 1863.

§ From preparations forwarded by the distinguished botanist, Ur.

Greville.

II
' British Museum Catalogue of Worms,' p. 278.

^ Proceed. Lit. & Philos. Soc. Manchester, iv, 1865, p. 185.

Ann cf- il%. X Hist. Ser. 8. Vol. vii. 28
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it prol)aljly inhabits similar sandy flats at and beyond the
margin of low water on many shores—in company with
Valencinia armandi, Glycera, Aricia, Spio, Lanice concMlega,
and the crustacean and molluscan fauna characteristic of

such sites.

It is a slender annelid, 150 mm. to 200 mm. in length,

pale pinkish anteriorly, dull greyish green (from the glands

of the digestive chamber) posteriorly. The snout is eyeless,

rennarkably flattened, translucent, and thinned at the edges,

like a pointed spatula. Behind, a constriction on each side

of the head a long tentacle occurs, the anteinor surface of

which has rows of elongated papillae of a somewhat cylindrical

outline. The segments of the body are numerous, and they

gradually diminish posteriorly and terminate in a broad
papilhi with a cirrus at each side, a little beyond the anus.

The body is divided into two well-marked regions, in the

first of which (besides tiie head) are nine double pairs of

bristles, and in tliis respect it approaches the Heterospio

lonyissiina of Prof. Ebleis^, which also has nine anterior

segments. The inferior groups are simple, delicate, and
tapering, and they have a larger free portion and a more
pronounced terminal curve than the superior series. Both
have lateral expansions or wings, which, however, are wider

in the superior bristles and most pronounced posteriorly.

The latter are also more numerous.
The ninth series of bristles has undergone special modifi-

cation. Each of the four broad fan-shaped groups consists

of slender translucent bristles with dilated tips and filiform

processes. The enlargement at the tip seems to be formed
by a modification of the wings, and various degrees of

development can be traced in tliem : thus in one of those

next the few simple bristles (with broad wings) which
correspond with the anterior tufts, the dilatation at the tip

being compaiativL4y slight. Next the foregoing a larger tip

is found, and then the well-marked series occurs, the axis or

shaft tapering to a fine point near the tip, Mhile the wings
continue as broad margins, and coalesce into the translucent

expansion with the filiform process. In the dorsal grou| s

there is only a tendency to the formation of the simple

bristles at each end of th row, the rest consisting of those

with the enlarged translucent tips. The bristles of this

segment would appear to be honjologous with the special

forms in the third segment in Dlsoma, the fourth in the

CliEetopteridee, and the fifth in Pulydora, aud probably are of

* Zeitscli. f. w. Zoj], Bd. x.w. p. CO.



Structure of Mugelona. 419

service to the animal in protruding its anterior region from
tlie sand into the surrounding water for aeration and food,

as well as forming a special fulcrum during the movements
of the snout and anterior region in boring.

Behind the preceding each segment is furnished with two
rows of hooks on each side, all corresponding in structure,

viz. winged hooks with bifid crowns, the most anterior having
the larger wings. When the hooks are viewed in front the

wings form a complete guard by uniting in a translucent

arch superiorly.

In the posterior region of the body a tuft of simple curved
bristles occurs as a kind of support to each pillar of the lateral

lamellae. Moreover, a very fine tuft of hair-like bristles,

only observed on careful examination in the living animal,

projects behind the pedicle of the lamella in the same region.

It is difficult to believe that such are the tips of the former,

yet no others can be seen in the mounted preparations. Such
are probably homologous with the curious hidden spicular or

asbestos-like bristles in Puiydora.

In the first region of the body the bristles and processes

are situated at the extreme front of each segment, near the

segment-junction. The ninth series occupies a prominent
ridge near the middle of their extremely short segment. In
the posterior region the hooks are placed at first toward the

anterior margin of the segment ; they then gradually pass

backward till they reach the posterior border of each segment
laterally.

The anatomy of Magelona may, for convenience, be

arranged under tlie following heads :

—

I. The Cutaneous System, including: 1, The Cuticle,

and 2. The Hypoderm.
II. The ]\Iuscular System.

III. The Digestive System, including the Proboscis.

^IV. The Circulatory System.
*V. The Perivisceral Fluid.

VI. The Nervous System,
VII. The Tentacles.

VIII. The Reproductive System.

* IV. and V. have already been translated in the Journ. Anat. &
Physiol, vol. xiii. pp. 331-343 (1879). F'urther remarks may by-and-by
be made, especially in connection with Prof. Penham's move recent

researches.
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I. The Cutaneous System.

1. The Cuticle.

In the snout the cuticle forms a dense translucent invest-

ment, thickest in the median line dorsally and diminishing

toward each lateral margin. On the ventral surface the same
arrangement occurs, but the coat is appreciably thinner. In
front of tlie mouth the depth of the cuticle increases in the

median ventral region, especially behind the separation of

tlie central longitudinal muscles. It then diminishes in

thickness and becomes continuous with the superficial layer

of the oral region, and will be considered under tliat head.

Toward the posterior end of the snout a considerable layer

occurs on the body-wall below the decreasing lateral expan-

sions, which likewise have a thicker covering than in front.

In the anterior region of the body it forms a well-marked

layer, though it is proportionally thinner than on the snout.

On the whole, it is thinnest on the lateral regions and the

lamellie l)eyond the pedicles, while it attains its maximum
on the ventral surface under the nerve-cords and toward

the median line.

When the living animal is viewed from the ventral surface

the small hypodermic pads existing on the fifth, sixth, seventh,

and eighth segments, just in front of the transverse division

of the feet, cause a distinct forward arch of the cuticle in

the median line. The elevation on the fourth segment is

indistinct and the eighth is less than the seventh. At the

latter a pale belt is observed on each side, slanting backward
j

to meet in the median line, and from the point of junction a i

single central band is continued posteriorly. Such probably

indicates the union of the neural canals.

In the second or posterior region of the body the cuticle

is thinner than in the first, the densest part being in tlie

ventral median line, where the nerve-cords occur. It is very

attenuate at the 'tip of the tail.

The cuticle (with the hypoderm) is thrown into very

regular wrinkles in contraction. Pores are very difficult to

see in this apparently structnreless tunic, even in the most
favourable regions, such as the cuticle covering the tips of

j

the tentacles and the papillae of the same organs ; but very ,'

fine specks stud the cuticle of the anterior region of the body.

In life the surface of the cuticle shows many fine palpocils. ,

It is this coat more than any other which gives firmness j

and elasticity to the anuelidan surface and distinguishes it I

from the soft ciliated skin of the Nemerteans (toughness of :
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cuticle, as in this case, often coinciding- with entire absence

ofciha). Instead ot that disintegration of surface which so

readily takes phice in the latter, it is often .found that the

tough hyaline cuticle holds together, as in a bag, the decaying

and pulpy internal tissues. In this form the cuticle is

characterized by its great strength on the head and anterior

region of the body, so as to enable it to resist the friction

inseparable from such active habits in the sand. M. Clapa-

rede observes that the sedentary annelids are characterized

by the delicacy of this coat, a condition he attributes to the

special protection afforded by their tubes; and the habits of

Mageloiia would explain the structural ditierences in this

respect between the anterior and posterior regions of the

body.

The habits of Magelona seem to be too active for the

attachment of external parasites (Infusoria &c.) which are

common in Nephthys and other forms that burrow in the

sand.

2. The Hypoderm.

The hypoderm forms a vgry large proportion of the tissues

of the flattened snout *, the whole region outside the four

muscular compartments being occupied by it; and when the

snout attains full development the lateral hypodermic expan-
sion almost equals in breadth the entire muscular region.

The lateral expansion is often deeply frilled during life, and,

moreover, presents certain secondary folds within the edge

—

features which would lead one to suppose that it contains no
muscular fibres. In front of the dilatation at the origin of

each tentacle a semilunar fold, with the concavity directed

outward, occurs at the margin. The hypoderm also forms a

wedge-shaped mass between the median muscular compart-
ments anteriorly. After the muscular chambers are fully

formed the snout may be divided into a median and two
lateral regions, though, of course, the tissue is quite con-

tinuous. 'J'he dorsal hypoderm forms an almost uniform
belt of cells and granules, which, in vertical transverse

section, present numerous nearly vertical streaks. The
breadth of the ventral hypoderm is greatest toward the
median line, diminishes at each side to a mere streak under
the external muscle, and again expands in the lateral region.

The symmetrical streaks of the median part (which is more

* Ranzfinia, a form inchided under the Cbaetopteridse by M. Claparede,
has a large bilobed flattened snout (Supplement, ' Les Annel. Chetopodes
du Golfe de Naples,' p. 120, pi. xi. fig. 1).
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compact aiid granular than the rest) are directed from each

side downward and inward, then outward toward the narrow

part under the external muscle. The lateral division has the

form of a lanceolate process on each side, the wide hase

abiittinji on the convex margin of the muscular compartment,

from which a chitinous plate proceeds outward along the

central line. The hypodermic tissue is lax at the basal or

Avide portion, and becomes more granular toward the free

margin in the preparations. In transverse vertical section

the soft connective-tissue fibres extend from the central

chitinous plate upward and outward dorsally and downward
and outward ventrally, the whole having the aspect of a leaf

with its midrib and veins. At the external margin a fan-like

arrangement of the fibres occurs. In vertical longitudinal

sections a similar appearance is found, though in this case

the leaf is almost linear. No trace of capillaries occurs in

the lateral or other hypoderm of the snout.

Proceeding backward, the ventral hypodermic tissue

increases in bulk, and its structure becomes more distinctly

fibrous, and by-and-by it passes upward so as to separate the

median muscular spaces, as in front. In the large area

formed between the latter spaces the fibres of the hypoderm
follow definite courses. Dorsally they sweep from the

cuticular margin downward and outward to the inner mus-

cular compartment, and a few of the inner fibres pass to the

chamber for the blood-vessels beneath. Ventrally they are

directed from the latter and the chitinous process externally,

downward and inward to the cuticle. Such fibres would aid

in retaining the muscular chambers in position during the

varied movements of the snout and give firmness to the

region. Still increasing in extent, the ventral hypoderm
then presents a small oblong area above the cuticle, in the

median line. This is the precursor of the great transverse

space immediately behind. Above the latter space the hypo-

derm is vertically streaked by somewhat isolated bands of

fibres, and numerous granular cells occur all over, especially

in the more opaque central region superiorly. When the

latter has reached its full development the large dorsal area

with its dense covering of cuticle is divisible into two parts

—

an upper cellulo-granular and an inferior fibro-granular

region—stretching from side to side between the remnants

of the central longitudinal muscle. The fibres are chiefly

transverse in direction, though some (apparently pertaining

to the vertical series previously mentioned) pass at right

angles to these from above downward to the roof of the

space. The ventral hypoderm is now much more lax and
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the cuticle thinner, and there are indications, e.g. the lateral

frill, that the mouth is approaching. The lateral expansions

of the snout (which resemble alae in transverse section) also

diminish considerabh% their shape alters from the lanceolate

to a more or less cylindrical condition, and then, by a basal

constriction, they resume a clavate appearance. The cuticle

on these expansions is much thicker dorsally than ventrally,

and, while the chitinous raphe is placed in the lower third

instead of the middle of the processes, the hypotlermic fibres

preserve the same arrangement in front. Immediately

behind the transverse space alluded to above, and in a line

with the commencemerit of the dorsal longitudinal muscles,

the hypoderm somewhat increases in thickness toward the

base of the expansion, slightly narrows at the dorsal arch,

and again expands before the decided narrowing occurs over

the dorsal longitudinal muscles. From the inferior border

of the base of the lateral expansion a chitinous septum joins

the raphe at a somewhat acute angle, and cuts off a narrow

strip of hypoderm, to which and the great lobe, projecting

beneath the expansion, it acts as a party- wall. The ventral

hypoderm has now merged into the fuliaceous surface of the

oral region.

The lateral expansions of the snout then • decrease (in

transverse section) to simple processes in which the raphe is

barely visible and then disappears. They spring from a

thick mass of hypoderm marked by certain large areolae, and
which gradually diminishes dorsally until the middle line is

reached. A slender neck of hypoderm proceeds downward
along the now slightly projecting process beneath the ex-

pansion, and then enlarges to form a bulbous ventral mass,

which contains the nerve-cord with its neural canal (situated

externally). It then becomes continuous, by a narrow strip,

with the buccal region. The expansion soon shrinks to a

blunt process, and the hypodermic band between the dorsal

and ventral regions elongates. The ventral hypoderm also

increases and its cuticular investment is thicker. At the

oiigin of the tentacles the hypoderm of the snout forms an
arch over their base, the outer edge being thick, while the

inner part of the arch is more translucent. In some views
it simulates an aperture.

Behind the oral region the hypoderm still forms a com-
plete ring. A narrow arch occurs over the dorsum, but it

widens at each side and at intervals runs into the lateral

lamellae, which, with the exception of the delicate cuticular
investment, are almost wholly formed of this tissue. A
somewhat thick layer courses down the lateral region and
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over the lougitudinal ventral muscle—on the ventral surface

of which it increases in depth,—to protect the nerve- trunk

situated in the hollow next the oblique muscle. The layer

then gradually diminishes toward the middle line, and,

passing over, follows tlie same arrangement on the opposite

side. The neural canal now lies on the ventral aspect of the

nerve-trunk. The thick layer on the lateral dorsal regions

has the hypodermic fibres directed upward and outward,

while the hbres in the ventral masses at the nerve-trunks

pass outward and downward. The hypodermic nerve-area

soon bcconies quite ventral in position, and the neural canal

is inferior and internal to the nerve. The latter is farther

protected by a thicker layer of cuticle than that on the

dorsum. Just below the inferior bristle-bundles (at tlie

lower edge of the attachment of the oblique muscle) a rather

constant fold of the hypoderra and cuticle occurs from the

fourth to about the eighth segment, and in transverse sections

a space (or canal) appears in the hypoderm. The granular

matter next the basement-tissue is also increased at this

point.

The chief change that ensues in the anterior region of the

body is the gradual diminution of the hypodermic area

between the nerve-cords. The neural canals, leaving the

latter, glide inward to the middle line, first getting under

the convex bellies of the transverse muscles and then uniting

in the centre. The nerves still occupy a position on each

side under the point of attachment of the vertical and oblique

muscles. In regard to the disposition of the other parts

of the hypoderra it may be mentioned that besides the

increase at the nerve-cords, other thickenings occur at the

opposite points of the dorsal region in the preparations (viz.

at the dorsal end of the vertical muscular band). The
shortening and diminution of the transverse ventral muscle

toward the posterior end of the region permit the nerve-cords

to approach each other ; indeed, little hypoderm is left

between them around the median (neural) canal. In the

ninth segment the dorsal hypoderm is divided into a narrow

layer over the muscles and the two great dorsal lamelhie.

That on the lateral wall of the body has diminished in

depth^ but the ventral hypoderm is not much altered. Then
the great infero-lateral lamellae occupy the body-wall, and

confine the ventral hypoderm to a narrower area. Finally,

the dorsal layer diminishes in thickness and spreads outward,

so as to inaugurate the condition of the posterior region,

which consists of a very thin firm granular layer of hypo-

derm over the dorsal longitudinal muscles, with a deeper
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wedge in the middle linCj and a sliglitly broader region at

the sides where it joins the lamellae. The lateral wall has a

better marked, and in the preparations a loosely cellular,

belt (due to the escape of the bacillary corpuscles), while

the ventral is denser and somewhat broader. The nerves

liave now come so close together that the neural canal is

thrust beneath them. The fibres of the hypoderm slant

downward and inward beneath the neural canal on each side

in contraction. The cuticle is very thin over the lateral

regions, somewhat thicker on the dorsal aspect, and compa-
ratively dense over the nerve-area.

Toward the posterior end this coat forms a very thin layer

over the dorsal and ventral longitudinal muscles, widening
at the outer edge of each to join the thicker lateral hypoderm
in which bacillary cells abound. On each side of the sub-

neural canal there is an increase in breadth, but the median
dorsal wedge is insignificant. Near the tip of the tail,

again, the neural hypoderm is somewhat larger and passes

further outward ; that on the lateral regions also stretches

further upward and downward, and abounds in large bacillary

cells. The neural canal disappears toward the tip of the

tail.

The tapering tail ends in an intermediate rounded portion
and two lateral cirri, as in certain other members of the

SpiouidcC. Each of the latter processes has a thin covering
of cuticle, the rest being hypodermic tissue, the cells or
glands being arranged in a somewhat regular manner, espe-

cially along the posterior border, where they pass from the
cuticle downward and inward. The cells are flask-shaped or

fusiform and contain granules and bacilli. The hypoderm
of the cirri blends smoothly into the rounded intermediate
portion.

The description of the lateral lamellte (which are two on
each side) falls under this head. Each of these (to take, for

example, the fourth or fifth behind the ninth bristle-bundles)

has a delicate cuticular investment, the interior being-

formed by hypodermic tissue. At the base of the lamella

is a group of simple bristles (formerly mentioned) which
apparently serves to strengthen the pedicle. In certain views
a channel appears in the latter, but no fluid has been seen
therein, neither is there a vascular coil in the process.

During life considerable contractions occur on the concave
side, where the striated muscular fibres lying within the
curve of the bristles of the process pass from the inferior

margin of the upper lamella to the body-wall, and then turn
outward to the upper border of the inferior process.
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In tlie anterior region the dorsal lamellae, as usually seen

from the dorsum, are larger than the inferior and somewhat
more translucent. In front of the insertion of the bristles

is a pad of cuticle and hypoderm. \yhile the inferior

lamella is smaller, its bristles are longer. The lamellae of

the ninth body-segment are very prominent, and between
them and the pads in front the bristles project. In the

posterior segments each forms a large fan-shaped process

extending from the body-wall, and a pad at the base bears

the hooks. In addition to the lamella there is a small conical

hypodermic papilla (which, in the living animal, at first sight

resembles the point of a spine) at the inner side of each row
of hooks. Toward the tail they assume a filiform appear-

ance, and in section their structure approaches that of the

caudal cirri.

In minute structure the hypoderm very much resembles

the cutis of the Nemerteaus, presenting under pressure a

series of flask-shaped cells or glands, from which the contents

often escape in the form of clear and granular globules.

Moreover, it contains a vast number of bacillary cells or

glands, the structures being slightly acted on by water, which

are found abundantly in the snout, cover for the most part

the entire anterior region, and besides being continuous

along the sides in the posterior region, form a band across

the body behind each row of hooks. They are very con-

spicuous in the caudal region.

Most of the so-called granular glands or cells, indeed,

seem to be bacillary cells. The appearance of the latter

varies according to position, for when seen on end each

appears to be granular, while a lateral view exhibits the rod-

like bacillary bodies. These organs are soon destroyed by

pressure and are not well seen in most spirit-preparations.

They are best observed in living or fresh animals in sea-

water, are common in the Spionidse, and are termed by
M. Clapar^de bacilliparous glands. AVhen pressure is made
on the posterior end of a fresh specimen the enormous
numbers of these cells and bodies is remarkable, and the

latter often form stellate groups on piercing the cuticle.

Many of the cells contain pigment and others a large clear

globule.

In the tentacles are a number of small but distinctly

granular hypodermic cells, which form rows in the contracted

state between the rugae of the cuticle, at the base, below the

papillose margin.

A hypodermic process (like a short conical tentacle)
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projected from the edge of the snout in a specimen apparently

undergoing repair after injury*.

II. The Muscular System.

Head.—The muscular system of the snout consists of a

median and a lateral pair of longifudinal muscles.

The median form symmetrical muscles which stretch from
the tip of the snout (in advance of the lateral) to the mouth.
Viewed from above the fibres slant backward and inward
toAvard the middle line throughout the greater part of the

muscles ; but after they separate posteriorly the direction of

the fibres is more nearly transverse—slanting from above

downward and inward at a wide angle and as a boldly

marked series. If a transverse section be made at the very

tip of the snout, the area is hypodermic and cnticular, with

the exception of two small oval regions representing the

attachments of these muscles, which are widely separated by
a hypodermic wedge. The latter gradually diminishes, so

that by-and-by the section of the central muscles has the

aspect of a pair of spectacles, the muscles forming the eyes

and the nasal bridge being represented by the chitinous

connecting-bar, Mhich is continuous with the investment of

each muscle.

As the chitinous basement-tissue just mentioned is of

considerable functional importance in the snout, it may be

well to describe its arrangement before proceeding further

with the muscles with which it is intimately associated. As
indicated, the chitinous supports in this region of the snout

form for each muscle a complete investment, which, more-
over, is connected with its fellow by a median bar ; while

from the outer edge of the chitinous rim a thin lamella passes

outward to the tip of the hypodermic expansion, and there-

fore represents the claspers or limbs of the spectacles (in

transverse section). By-and-by (proceeding backward) a

* lu these days of elaborate instrumental aids it is well to mention
that, though the majority of such appliances were at command, nothing
better has been found than the following simple method of examining
the structure of such forms in the prepared state :—The specimens are

placed in absolute alcohol, fitted to very fine corks, again immersed with
the latter in alcohol, cut in the hnnd with a keen razor, and mounted in

chloride of calcium. Dexterity will not, as a rule, enable the observer to

make trustworthy researches on badly prepared examples of the Annelida.
If the tissues are so soft that the pressure of the thin glass cover injures

them, it is sometimes convenient to mount them with a very fine section

of the cork in a suitable position.
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second chamber is formed by a loop which adjoins the Literal

and inferior part of the former and surrounds the tip of the
blood-vessels, as well as inferiorly the oritiin of the lateral

muscles. It is from this anterior loop that the chitinous
lamella of the lateral expansion originates. By the gradual
coalescence of the inner margins of the chitinous rings of
the median nuiscles their outline in transverse section

resembles a figure of eight; and the lateral loop forms quite
as large a chamber appended to each side. Coalescence of
the chitinous basement-tissue goes on rapidly, so that a
figure resembling a crown is next formed by the investment
of the central muscles. Dorsally is a gently convex arch,

which dips downward at the median line to join the strong
vertical partition, and curves downward externally at the
point of junction with the outer wall of the external chamber
and the intermediate septum. The latter passes downward
and inward to meet the short ventral (chitinous) floor, which
in the preparations is slightly drawn upward, where it unites

with the vertical septum. The external loop is large and
rounded, but is thinner than the investment of the central

muscle. It joins the transverse floor at the junction of the
external septum, and on each side encloses the external

muscle and the special space for the blood-vessels, which lie

on the septum between it and the inner chamber. The
crown-like arrangement of the chitinous basement-tissue is

retained throughout the greater part of the snout, though, by
the increase of the lateral chamber and the change in position

of the vascular area, the appearances around it are somewhat
altered. The median and the lateral septa and the transverse

ventral plate are the strongest portions of the chitinous

apparatus. The investment of the outer compartment and
the loop enclosing the vascular area are thin.

When the ventral hypodermic tissue in front of the mouth
attains considerable depth, the median sulcus of the chitinous

crown superiorly is much increased by the shortening of the

septum ; and by-aud-by the figure-of-eight shape is again

assumed, the lateral septum being almost horizontal

throughout the middle third, over the vascular area, which
now projects inferiorly in its special chitinous investment.

Both chambers are sensibly diminished, and finally the

median separate to form with the lateral a figure of eight in

transverse section on each side of the central hypoderm.
The chitinous ring for the central muscle is irregularly round
and has a firm loop for the vessels attached inferiorly, while

the outer still gives ofl:' the lateral lamella. Then the

chitinous investment of the vessels moves to the inner and
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iuferior margiu of tlie central muscular area, and sends a

bar to meet its fellow of the opposite side. The ohitinous

supports of the vascular area and the septa betweeu the

muscular spaces are stro)ig. Lastly, the median muscular

investment disappears^ leavings about the origin of the

tentacles, only the external chamber, which sends a process

outward to the base of the tentacle, and another from the

same point to join the ventral cuticle ; while between these

lie the hypodermic nerve-area and the neural canal (supe-

riorly and externally). The chitinous investment does not

closely surround the external muscle, but, sending its low^er

bar upward and inward, a considerable space is by-and-by

formed. Thereafter the chitinous layer is continued back-

ward as the external support of the muscle, and may for the

present be left.

The chitinous basement-system thus constitutes a kind of

endo skeleton for the entire snout, giving, with the cuticle,

tirniness to the organ in its ceaseless thrusts into the sand,

supporting its muscles, and confining their action (in lieu of

a circular coat) to the most favourable lines, and with its

flexible plates— even more than the beams of a ship—lending

the necessary power of resistance to the yielding tissues of

the snout and protecting the blood-vessels. Moreover, the

continuity between the base of the tentacles and the chitinous

support of the ventral longitudinal muscles gives a com-
pleteness to the system which most admirably adiipts the

whole anterior region for its special functions.

It is found—to continue the account of the median longi-

tudinal muscles—that they are not simple bands, but, as

might be inferred from their chitinous investment and the

arrangement of the fibres, they act to a certain extent

obliquely as well as longitudinally. Before the appearance

of the lateral muscles at the tip of the snout, and when the

spectacle-like arrangement of the pair exists in transverse

section, each consists of a thick dorsal arch of fibres, wliich

proceeds a short distance downward at each end, while the

ventral part of the chamber is occupied by granular tissue.

The muscular fasciculi are nearly linear and slant from
above downward, with varying degrees of obliquity according

to the condition of the preparation. When the spaces

assume the form of a crown, fasciculi pass from the arch

nearly at right angles; others extend from the upper part

of the median septum do\^nward and inward. Moreover,

the outer fasciculi from the external septum join the larj^er

which pass to the bottom, then curve inward along the

ventral chitinous floor, and meet the descending fasciculi at
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the median septum. The histological characters of tlie lower

half just described differ from the superior, in so far as the

whole section is more granular and the strife less distinct

;

indeed, in most views it presents a glandular appearance
with numerous concentrically arranged strise. Soft cellular

substance generally fills up the space in the centre. When
the crown-like appeai'ance in section has attained full

development, the muscle in each central space is most
bulky internally, and the fasciculi from the median septum
extend further downward, the arrangement having a some-
what ])ennate appearance. Before the separation of these

chambers occurs (i. e. when they have assumed the form of a

figure of eiglit) the muscle occupies about three fovirths of

the diminished area, passing from the upper half of the short

median septum, and extending past the junction of the

external chamber superiorly. The direction of the muscular
fasciculi is also more horizontal—except at the outer or

superior border,—and the cellular or glandular tissue is much
less. The latter becomes still more diminished, and the

fasciculi in the nearly circular area are directed downward
and inwaid, the most conspicuous occupying the middle.

Finally the muscle ceases in ordinary sections in a line with

the tentacles. The median muscles are thus confined

entirely to the snout, and, from their relations with the

chitinous environment, act in various ways on the flattened

organ. The presence of the cellular or glandular tissue

within the same sheath and its changes in those bearing the

lateral organs are also noteworthy. The whole tissues of the

snout, indeed, sympathize with such changes, for the muscles

become less firm and more granular, the chitinous supports

less distinct, and the blood-vessels, as will be seen afterwards,

shrink to short trunks about a third their ordinary length.

The lateral muscles of the snout take origin anteriorly a

little behind the former, gradually widen into broad ribbon-

shaped bands, then become narrower toward the mouth, and
are continued backward as the ventral longitudinal muscles

of the body-wall. Their fibres are chieHy longitudinal in

direction, and in partial contraction the muscles in the snout

assume a barred appearance at the outer margins—the bars

or ridges slanting from without inward and slightly back-

ward. Careful examination in the fresh specimen also

reveals a series of very fine transverse fibres, which, from
the triangular region in front of the mouth to the anterior

third, slant forward and outward. In general arrangement
these muscles present in the snout certain well-marked
differences from their subsequent structure. In front each
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at first appears iu transverse section as a small band, lying

chiefly below the median muscle, and having the vascular

area superiorly and externally. When the crown-shaped
arrangement of the central muscles occurs, the external (or

lateral) have attained a somewhat larger size, and their fine

parallel fasciculi in section are placed in a concentiic

manner round tlio chitinous loop. Each muscle therefore

forms a hollow process in the snout, and in the I'resh

specimen, under compression, granules and cells rush to and
fro in the median space. 'J be latter, in the preparations,

hohls lax ceHulo-granular tissue—also somewhat concentri-

cally arranged. The septum between it and the median
muscle is, for the most part, occupied by the vascular area

and presents no fasciculi, so that the muscle thus has the

form of the letter U, the tliickcst mass occurring superiorly,

and the thinnest at the curve of the U externally. At the

tip of the U superiorly the fasciculi are directed downward
and outward, and inferiorly upward and more obliquely

outward. Proceeding backward the area of the muscle
largely increases, chiefly toward the ventral surface, but the

general direction of its fasciculi is the same. Before the

separation of the muscles in front of the mouth the area,

again, considerably diminishes, especially in regard to the

lax central tissue. Immediately after the separation, the

gap caused by the passage of the vessels under the central

area is filled by the latter tissue, and the limbs of the U
approach each other more closely at the tip, but they do not

unite. In a line with the base of the tentacles the small

rounded area of each lateral muscle in section is almost
entire ly occupied by the fasciculi, which are nearly horizontal

in direction, the npper, however, inclining downward and
the inferior upward. There is now a tendency toward a

ventral position, the superior curve of the muscle disappearing

and the inner ventral region increasing in size. Behind the

tentacles it is almost vertical, with the fasciculi for the most
part directed transversely, the convex chitinous support
being external—its superior edge running into the base-

ment-tissue under the dorsal hypoderra ; while the inferior

border terminates at the insertion of the oblique muscle (in

this region vertical) which forms its inner border and shuts

it iu a special ctjm|)artment. In the concavity of the
muscle is still found a little of the lax cellulo-granular tissue.

The muscle gradually enlarges and moves dosvnward so as to

get beneath the bristles and toward the infero-lateral regiot!.

About the ninth body-segment it becomes chiefly ventral

in position, then rapidly diminishes in size at this segment,
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and is wholly ventral, though with the same immediate
relations, viz., the external (now ventral) chitinous layer,

nnd internally the fibres of the oblique muscle. In the

fresh specimen the rapid diminution and increase of each

muscle and the perfect continuity of the fibres are well

shown. Thereafter it rapidly enlarges and approaches the

middle line, assuming an ovoid form in transverse section

—

the deepest fasciculi being in the middle. On attaining full

development in the posterior region, the size exceeds that of

the dorsal, the fasciculi slanting from the summit of the

nerve near the median line outward to the attachment of the

external vertical muscle. The outline in the preparations

(transverse sections) is convex inferiorly—an approach to

the condition observed at the commencement of the anterior

region of the body. It still has a very thin chitinous in-

vestment externally, and the oblique muscle bounds it

internally, except the ova distend the body-wall and separate

them. Toward the tip of the tail a considerable diminution

takes place before its termination.

In the ordinary condition of the snout, as well as during

the development of the peculiar organs on the sides of the

body, a granular fluid is observed oscillating (under com-
pression) in the interior of both cephalic muscles (median
and lateral) . The detached globules (which roll about)

seem to be associated especially with the changes and altered

nutrition of the reproductive period, and occur throughout

the whole extent of the muscular cavity.

After the separation of the central muscles of the snout

the conspicuous hypodermic fibres already described occur

in both dorsal and ventral regions. Such are probably

elastic, and are connected functionally with the great central

vascular region. They form a somewhat radiate arrange-

ment around the ventral space inferiorly. Posterior to the

fibres just mentioned are a series of muscular fibres, which
subdivide the great vascular area— wide in the middle and
narrow at the ends in transverse section. They form a

powerful transverse muscle connecting the inferior ends of

the external chitinous septa (between the central and
external muscles) and the inferior borders of the former

area. The space is further divided by a series of strong-

fibres which pass from the centre and sides of the roof

downward to the ventral chamber, where they spread out,

forming intersecting bands. As the central muscle of the

snout rapidly disappears in this region, the transverse

muscular plate is attached at each side to the somewhat
anofular inner border of the chitinous investment of the

*!
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lateral (external) muscle ; and it is clear that this powerful
band is the chief agent in narrowing the snout from side to

side. Proceeding backward it is found to increase in
strength, while the vertical fibres in the inferior space
diminish (a few occurring laterally). Then a stronger
vertical series, springing from the middle of the chitinous
arch superiorly—between two lateral channels—and spreading
out in a fan-like manner through the powerful transverse
plate above mentioned, reaches the ventral hypoderm with
its base and obliterates the inferior space. The two muscles
jire evidently antagonistic in action, and their important
functions in connection with the vascular system may be
further exemplified by contrasting specimens in which the
region is contracted with those in wdiich it is largely dilated.

'J'he inner wall of the chamber being composed of elastic

chitinous tissue, very great expansion is permitted. In
longitudinal sections the transverse muscle is well seen in

its space just in front of the mouth, with the vessels at its

upper border. The space or cavity is comparatively short

(antero-posteriorly) ; indeed, it is confined to the pre-oral

region. Further, the vertical fibres from the chitinous

superior arch seem to meet over the transverse muscle and
send bundles in front of and behind it—the latter being the

stronger. The fibres of the vertical muscle are attached to

a chitinous plate, which springs from the anterior border of
the superior transverse muscle, beneath which the dorsal

blood-vessels pass. The latter muscle in some preparations

is narrow and deep in the middle^ and spreads out at each
side.

The next muscles that come under notice are the longi-

tudinal dorsal, which, when viewed from above, take origin

between the forks of the chitinous process over the mouth as

narrow ribbons, widen till about the sixth set of bristles,

then diminish to the ninth, and again spread out thereafter.

In section they are found to commence in front of the

vascular space as two small slips surrounded by the usual

chitinous basement-tissue situated over the transverse

muscle. They then pass below the latter, increase in size,

and form the superior arch of the chamber for the dorsal

blood-vessel. Proceeding backward they gradually extend
outward and enlarge—tlie deepest part of each being toward
the middle of the muscle, and the thinnest near the mesial

line, "where a raphe occurs. Externally is the hypodermic
basement-tissue, internally (in the median line) the dorsal

"blood-vessel and the esophagus at the sides ; laterally each
abuts on the origin of the external lateral muscle. Toward

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 29
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tlie ninth body-segment each muscle diminishes to an

irregulai'ly rounded area situated over the dorsal blood-

vessel^ the two muscles in the preparations being about as

broad as the constricted intestinal canal of the region. Then
a strong series of oblique fibres appears beneath^ and, indeed/

they are circuniscril)cd by muscles all round. This narrow

part merges into the greatly increased dorsal longitudinal

muscles of the next segment. Thereafter the two large

muscles are at first separated by an intermediate hypo-

dermic process, which passes downward to the apex of the

oblique muscle and the alimentary and vascular systems

beneath ; then a simple sulcus is left, from which the

fasciculi in transverse section pass off in a pennate manner.

The latter arrangement forms a projecting portion which
impinges on the septum between the dorsal blood-vessels.

The fasciculi of the other parts of each muscle resemble

those of the ventral. By-and-by the median pennate region

becomes very distinct and regular, though less separated

from the general body of the muscle. In the centre is the

chitinous septum, which is attached to the plate between

the dorsal blood-vessels ; while from each side of the former

the fasciculi proceed in a nearly horizontal manner, except

at the lower fourth, where they incline downward like a

brush, and their fibres become more evidently striated. The
pennate arrangement continues toward the posterior end,

near which the fasciculi are deepest next the middle line of

the dorsum ; but it disappears before the termination of the

muscle, a section near the top of the tail presenting a simple

ovoid appearance.

The advent of the mouth ushers in considerable changes,

which may be taken in series according to their position in

the body-wall from before backward— in transverse section.

In the dorsal hypoderm the section of the small longitudinal

muscle appears on each side of the middle line, resting on a

narrow transverse muscle which spreads out at each end
over the vascular trunks to the tentacle. It has in the

middle line inferiorly a central projection to which the

vertical fibres of the space formerly alluded to are attached.

On each side of the median line, beneath the transverse

muscle, is a continuation of the nerve-centre. The muscle

is intimately associated with the functions of the oral and
post-oral regions, attaining great development for a con-

siderable distance, and then, as the longitudinal dorsal

increase in magnitude, disappearing from the central region.

Just over the origin of the nerve-trunks from the cephalic

mass, the muscle forms a continuous transverse band,
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stretching from a cliitinous origin at the inner surface of tlie

liyp;)clerm, at a point over the longitndinal ventral muscles,

to a similar attachment on the opposite side. In contraction

it usually presents a double fusiform appearance—pointed

externally, and narrowed at the middle line under the

longitudinal muscles. The tentacular blood-vessels seem to

pass between it and the longitudinal ventral in this region.

While the external terminations of the muscle immediately
become simplified by attachment to the upper end of the

chitinous support (which becomes continuous with the

dorsal hypodermic basement-tissue) of the longitndinal

ventral (at this point lateral) muscle, the central region is

rendered complex by the gradual increase of the dorsal

longitudinal muscle, which causes the fibres to bend down-
wards*. Thus a narrow band of the vertical muscle passes

over the outer edge of the median longitudinal, and a strong

belt of the dorsal transverse separates them from the blood-

vessel beneath. A vertical slip of fibrous tissue passes from
the hypoderm to the roof of the chamber for the dorsal

vessels, between the longitudinal muscles. Thereafter the

latter descend entirely beneath the transverse muscle, and a

chitinous band separates the tibres in the middle line. The
course of the muscle under the hypodermic basement-tissue

and its insertion are similar, and it is pierced by the fibres

of the oblique. Further backward the distance between the

dor?al origins of the muscle greatly increases, until on each
side its divisions are thrust into a dorso-lateral and then
a lateral position, while the fibres are correspondingly

shortened. Toward the ninth body-segment, while the

longitudinal dorsal and ventral muscles decrease in bulk,

that just mentioned is much enlarged, stretching on each
side as a broad and poAverfnl mass over the whole dorso-

lateral and lateral regions. At the ninth bodj'-segment it is

still large, and its outer border seems to impinge on the

great bristle-wings. The increase in the size of the longi-

tudinal dorsal and ventral muscles in the posterior region

of the body, and their positions, render this muscle nearly

vertical and of considerable length on each side. It extends
from the hypodermic basement-tissue at the external border

of the dorsal muscle downward to the outer border of the

ventral and during the reproductive season is often greatly

stretched by the vast increase of the ova.

In the living animal the median fibres of the transverse

* Longitudinal sections show tlie fibres of this muscle passing over
the longitudinal dorsal very clearly, just before its separation bj- the
median chitinous raphe.

29*
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dorsal muscle are seen from the anterior border of tlie

mouth to a little behind the tentacular bases. Moreover,
a thin but distinct layer of circular fibres envelops the

body-wall—after its complete formation—beneath the hypo-
dermic basement-tissue. It is continuous to the posterior

end of the worm.
In the space occurring on each side of the mouth, and

which is in connection with the great vascular chamber,
are a series of vertical muscular fibi-es, proceeding from the

dorsum and attached in the first instance to the upper border

of the buccal mucous tissue. They occupy the region

between the longitudinal ventral muscle and the latter, and
probably act as retractors of the tissue. The fibres soon

increase in strength, and occupy the whole of the somewhat
triangular area between the longitudinal muscle laterally

and a line drawn from its inferior curve to the dorsal median
line. The fan-shaped mass of fibres converges to pass the

longitudinal muscle, but being connected with the pro-

boscis their insertion is not observed so readily
; though in

extrusion of the latter organ they are seen to bend over

into it and become attached, chiefly at the external aspect.

In the latter condition of the proboscis the fibres anteriorly

assume, for the most part, a vertical direction, and, as it were,

bound laterally the great mass of longitudinal muscular
fibres which are placed next the inner border in the extruded

organ. Then (proceeding backward) it is noticed that some
of the outer vertical fibres, which pass down from the

dorsum close by the ventral longitudinal muscle, become
attached to the chitinous continuation of its inferior

boundary, and thus cease to extend into the extruded

proboscis. Further, the fan-shaped mass of fibres is split

into two by the intervention of the blood-channel. Many
of the fibres still pass into the proboscis, but they soon cease

to do so, and are fixed to the chitinous plate above mentioned,

in company with the great transverse ventral muscle. The
latter is attached to the ventral aspect of the chitinous base-

ment-tissue, and therefore probably acts in opposition to

the fan-shaped vertical series. From the extensive con-

nection of the latter with the dorsal region, and the strength

of the transverse ventral muscle, almost the whole body-

cavity will be firmly compressed during their contraction

and the proboscis expelled.

The interposition of the blood-channel in the great fan-

shaped anterior muscle—already noticed—separates it into

a vertical and an oblique divisif)n. The vertical fibres

spring from the common origin at the outer border of .the
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longitudinal dorsal and the region external to it, and pass

obliquely downward to be inserted at the inner border of the

ventral. The oblique arise from the wide region between
the upper (external) border of the longitudinal ventral

upward to the superior lateral region, and the fibres extend

downward to the outer part of the common insertion—close

to the inner border of the longitudinal muscle. Shortly

after their attachment, as described, to the basement-tissue,

the arrangement of both is somewhat interfered with by the

very large fasciculi which pass transversely outward from
the sides of the alimentary canal to the body-wall (in the

extruded state of the proboscis). The fibres of the oblique,

again, at this part seem to run superiorly into the largely

increased lateral vertical. Immediately behind, the vertical

appears as a nearly cylindrical muscle (in transverse

vertical section), and the vascular channel lies between it

and the oblique. Masses of the great fasciculi (from the

alimentary canal) still occur at the superior and inferior

attachments of the vertical muscles, and probably represent

the retractor muscles of that part of the pharyngeal region

which is thrust into the proboscis. By the gradual passage

of the longitudinal ventral muscle downward, the inferior

fibres of the oblique become more horizontal, and both
A'ertical and oblique muscles attain great development
throughout the entire anterior region of the body, so

as to act as powerful compressors, while their elongation

and contraction directly affect the blood-channels between
them. On approaching the ninth body-segment the lower
fibres of the oblique are nearly horizontal, and both this

muscle and the vertical are large ; indeed, as the dorsal and
ventral longitudinal muscles diminish in bulk, the former
increase. Immediately in front of the last-mentioned seg-

ment the relations of the muscles are unchanged. It is then
noticed that a series of muscular fibres arise from the

superior insertion of the vertical, outward along the whole
upper arch of the body, and, indeed, to a point considerably

below the upper fibres of the oblique. These by-and-by
form a powerful fan-shaped mass sweeping continuously

from the raphe at the dorsal longitudinal muscle, and at

first even extending OA^er the latter, to the edge of the

longitudinal ventral inferiorly, and converging to the raphe
at its inner border. In some preparations fibres are observed
to pass into the transverse ventral muscle so as to form a

continuous band. The direction of the fibres of this great

muscular expansion is not straight or vertical, but they
curve from before backward,, as well as from above down-
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ward and inward. The foregoing arrangement thus holds

the whole body-cavity in control, and, like the complex
muscles of the vertebrate heart, must materially aid the

blood-vessels in propelling the blood forward into the

anterior region and in keeping it there—during the con-

traction of the other muscles of the part—by firm closure of

the channel of communication. Its importance, therefore,

in regard to the functions of the proboscis is apparent.

With the diminution and atrophy of the transverse

ventral muscles over the nerve-cords in the posterior region,

the vertical and oblique also coincide, so that by-and-by
only a few slender fasciculi of each remain—stretched from
the dorsal raphe in the case of the vertical and the lateral

wall in the oblique, to the atrophied transverse on each side

of the ventral blood-vessel. Toward the extremit}^, again,

both become well developed, the oblique spreading from
the outer part of the arch over the nerve-cord upward and
outward in a fan-like manner to the body-wall ; while the

vertical extend from the median part of the arch outward
and then upward to the exterior of the dorsal longitudinal

muscles.

As soon as the under lip of the animal becomes continuous
beneath the extruded proboscis, a series of transverse fibres

pass—from the raphe at the inner side of each longitudinal

ventral muscle— quite across the body, and thus form a very

efficient expulsive system, as well as a harrier to return after

extrusion. It is probably this muscle which is observed in

the living animal, after expulsion of the proboscis, stretched

as a very strong transverse band or arch between the bases

of the tentacles, apparently blocking (with the pre-oral,

transverse and vertical) the passage of blood forward into

the cephalic contractile space, and forming an abutment
against the posterior part of the vascular sinus behind the

triangular region. When the animal is viewed from the

ventral surface (the proboscis being withdrawn) the fibres

pass right across the body-wall in front of the first bristle-

bundles. Behind the latter they become soniev^hat indistinct,

but at the third pair they are very evident— extending in-

ward and slightly backward to the central raphe. They are

broad in front and gradually diminish toward the posterior

end of the region. This ventral transverse muscle continues

for some distance backward as a powerful layer, and then

presents a chitinous raphe in the median line, so as to form
two muscles. Throughout the anterior region the latter

stretch from the common raphe externally to the ventral

median line, under the hypodcrm, and they are sometimes
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shortly fusiform or almost baccate ia contraction, especially

toward the termination of the region, the median ventral

sulcus being very deep. At the ninth body-segment many of

the fibres, as formerly noticed in connection with the great

fan-shaped muscle of the part, seem to pass right across the

median septum, from one muscle to- the other. They
diminish much immediately thereafter, so that at the com-
mencement of the greenish intestine in the next segment
only their form is indicated by two small swellings on the

band between the longitudinal ventral muscles. Finally,

the chititious band into which they degenerate separates the

ventral blood-vessel from the nerve-cords, and externally

gives attachment to the vertical and oblique muscles. This

donble-bellied condition of the atrophied remnant of the

transverse muscle is continued to the posterior end of the

worm— little more than the chitinous tissue (which in front

supported the muscle) being left.

The muscular arrangements of the anterior region of the

body render the presence of dissepiments unnecessary, so

that the first occurs at the commencement of the posterior

division, and they are continued in each segment to the tail.

Each forms a muscular screen situated a short distance

behind the lamellae and hooks, and, while permitting the

passage of the perivisceral fluid, serves to support the

intestine and the blood-vessels.

The bristle-muscles are on the whole feebly developed and
somewhat indistinct, but they seem to agree with those in

allied forms. The roots of the superior bristles of the

anterior region pass obliquely inward to the upper part of

the vascular space between the vertical and oblique muscles,

and the special slips radiate outward to the hypoderm. The
roots of the inferior, again, abut on the upper part of the

hollow of the ventral longitudinal muscle. Their special

slips follow a similar arrangement. Those of the ninth body-
segment have homologous relations with surrounding parts,

but they form a much larger fan-shaped transverse series,

the diminution of the dorsal and ventral longitudinal muscles
affording ample space for their expansion. In the posterior

region of the body the great increase of the longitudinal

muscles just mentioned causes the hooks to assume a more
or less vertical position. Their muscles are similar to those

moving the anterior bristles ; and as they are on elevated

hypodermic processes continuous with the lamellee, both are

probably acted on thereby.

The foregoing muscular system enables the animal to

perforate the moist sand with great rapidity, as well as to
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swim freely in tlie water in a wriggling manner ; indeed,

when fresh, its vivacity is remarkable.

III. The Digestive System.

The mouth opens at the base of the flattened snout as a

somewhat triangular or T-shaped slit surrounded by lips of

raucous membrane, and situated between or very slightly in

front of the bases of the tentacles. The anterior lip is

sinuous but complete, while inferiorly is a wide fissure

(bounded laterally by prominent margins) which runs a

considerable distance backward. The lips are very mobile,

and in life frequently expand to gulp water, a feature

common in the Spionidae, but of importance, in relation to

the blood-channels in the neighbourhood, in this form.

The alimentary region behind the mouth is somewhat
complex, and may be divided into pharynx, proboscis,

oesophagus, and intestine. In using these terms, however,

no special weight is placed on them, though it is probable

that the barred region of the pharynx is homologous with

the proventriculus of the Syllidse and others; while the

oesophageal division may consist of gullet and ventricule

combined. In the retracted condition of the proboscis the

general arrangement is as follows :—The buccal leads into a

pharyngeal division, which is thrown into numerous prominent
rugse, especially posteriorly, and it is further characterized by
the muscularity of its walls. To this region is appended the

protrusible proboscis in a manner afterwards to be explained.

Behind the pharyngeal is the oesophageal division, which
continues to the ninth body-segment and terminates in the

intestinal region proper.

It has already been noticed that the hypodermic tissue of

the ventral surface of the snout becomes greatly hyper-
trophied in the median region throughout a considerable area

in front of the mouth. It is especially deep anterior to the

space for the transverse miUscle, and at the space may fairly

he said to assume the lax translucent character distinctive of

the alimentary modification. In longitudinal sections the

point of separation is recognized by the thinness of the

cuticle. Externally is a distinct layer of transparent chiti-

nous tissue continuous w^ith, though much thinner than, the

cuticle, then a series of granular and rather translucent

gland-cells between the former and the basement-tissue.

The buccal folds occupy a large area in protrusion of the

proboscis at the point of separation of the dorsal transverse

muscle, and they are somewhat symmetrically arranged.
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The centre superiorly and the sides near the ventral surface

inferiorly are marked with brownish pigment. This buccal

region^ indeed, may be defined as that lying between the

oral aperture in front and the great vertical muscle posteriorl}'^,

the latter, moreover, corresponding to the anterior attach-

ment of the dorsal wall of the proboscis. It has its ventral

margin for the most part open and only completed in the

living animal by the approximation of the included proboscis,

or the closure of its own walls. The buccal mucous tissue

is not extruded to any extent ; that behind is. To the sides

of the buccal region are attached various muscular bands,

which probably retract the buccal flaps or lips during the

extrusion of the proboscis. The anterior buccal tissue,

further, is pulled upon by a series of horizontal fibres which

come from the anterior part of the roof of the pre-oral

chamber in front. At the termination of this region is

superiorly a narrow arch of the buccal wall, upon which the

dorsal blood-vessel lies, and laterally two wide folds which
diminish at their outer and inferior angle, where they are

joined by the proboscidian wall.

The next or pharyngeal region begins at the junction of

the proboscidian wall above mentioned, and is further

characterized by the presence of a series of longitudinal

muscular fibres, which appear outside the basement-tissue of

the lateral regions. The outer margin of the glandular

layer has laterally a considerable breadth of finely granular

tissue, then the chitinous basement-substance, and exteraally

the layer of longitudinal fibres, which are entirely lateral in

position, i. e. extending from the dorsal to the ventral curve

on each side. The canal at this point is much enlarged,

while inferiorly the broad glandular lining becomes thinner,

and merges into the chitinous coat of the proboscis, Avhich,

near the junction, shows an incij)ient glandular layer in-

ternally. Further backward bands of strong oblique fibres

are attached to the inferior and outer region of the canal

—

now completed. These muscular bands are evidently the

retractors of the organ. Superiorly a narrow retractor is

inserted into the wall of the canal at the bend, a larger pair

occur laterally, and a similar pair at the ventral border (the

specimen had ejected its proboscis but not its pharynx).

The latter muscles j)ass transversely outward to be attached

to the great mass at the raphe above the longitudinal ventral

muscles. The dorsal region of the chamber still has a thin

arch of mucous tissue, while it is massive at the sides and
ventral region. A slender muscular band from the dorsal

raphe (at the side of the dorsal longitudinal) passes inward
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to tlie arcli o£ tlie canal. It is now noticed that the wall of

the pharynx is greatly thickened by muscular layers, which

—

Avith the massive retractors—fill up a large part of the body-
cavity superiorly. The insertions of the great retractors in

the lateral regions are crossed by the circular fibres^ which
extend from the superior fold (beneath the arch) of one side

to that of the opposite, thus forming a strong constricting

layer, very well marked inferiorly. External to the latter at

the ventral surface is a complex layer consisting of longi-

tudinal fibres mixed with a radiating series which pass from
the inner margin through the circular coat. Behind the

foregoing the attachment of the retractors to the superior

raphe is evident, the breadth of the circular layer is increased,

especially inferiorly, and the vertical series, which radiate

downward through the latter, form a prominent mass

—

striated with cross-fibres— inferiorly. The ventral region

or floor of the pharynx has again opened out into a less

compact and apparently a chitinous tissue. The structure

remains similar in the next section superiorly, but inferiorly

the mobile glandular region of the pharynx appears in the

middle of the great muscular mass, the sides and ventral

region being formed by a complex meshwork of muscular
fibres—longitudinal, oblique, and radiating—which connect

the inferior to the superior mass. In full development this

system shows a great central region of folded glandular

tissue, surrounded superiorly by the circular fibres and the

retractors, laterally and inferiorly by the densely interlaced

muscular fibres, those next the canal^ however, being chiefly

circular in direction. The muscular envelope next diminishes

in thickness, and is confined for the most part to the lower

half of the canal. Within is the circular coat, which pro-

ceeds almost to the superior arch (in transverse section)
;

then inferiorly is a considerable belt of longitudinal fibres

with interfascicular substance. This coating descends lower

until it forms—for the somewhat specialized ventral floor

of the region—an inner strong circular band, and a radiated

mass (with longitudinal fibres) nearly as broad beneath, the

fibres passing vertically through the former to the glandular

border. This complex arrangement—diminishing to a mere
speck—finally disappears, and leaves the chamber surrounded

only by its proper walls, which at the termination of the

pharyngeal portion are a thick basement-tissue and an outer

layer of longitudinal and circular fibres.

The pharyngeal region is interesting as containing that

portion of the canal which, to a greater or less extent, is

thrust into the proboscis in extreme extrusion, and the

i

i

1
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special muscular arrangements well adapt it for such a

function. The exsertile portion, forming a distinct fold,

occupies the dorsal region, and is characterized, in addition

to its muscular development, by having the inner surface of

its floor thrown into very prominent transverse rugse, which
in the uninjured animal appear externally as well-marked
l;ars. In extrusion a great curve takes place behind the

buccal region, downward and forward into the base of the

exserted proboscis
;
yet, though the folds are boldly defined,

it is difficult to follow their windings, or to estimate their

exact relations with the parts in the retracted condition.

Further, it occasionally happens that the great muscular

plexus of the protrusible part is inverted, i. e., is situated

dorsally instead of veutraliy. The region supplied with the

well-marked muscular coat is much dilated in the interior of

the proboscis, and this special disposition will materially aid

in the withsh-awal of the organ to its position in the body.

In longitudinal section the circular muscles of the pharyngeal

coat are observed to be clasped between the radiating series

in linear spaces, while the diverging form a very regularly

looped system of crossed fibres, which probably have a some-
what spiral arrangement (and the indistinctness of the

longitudinal fibres in transverse section woiild thus be

accounted for). The chief muscuhir retractor, attached

posteriorly to the superior raphe on each side, is well shown,

as is also a band of fibres from the latter raphe, which passes

backward for insertion at the anterior part of the extruded

organ, and which would pull it inward and forward in

retraction. Anteriorly, again, fibres proceed from the

anterior fold of the organ (ventrally) forward to the fold of

the buccal glandular tunic, where it joins the proboscis ; and
in the extrusion of that tissue the anterior region of the

pharynx would be pulled on, thus explaining, in all probability,

the inversion of the latter, which sometimes, as above

mentioned, shows its muscular coat superior in the extruded

region.

The expulsion of the proboscis is doubtless the primary

agent in the movement of this pharyngeal region, then

follow the dragging on the anterior part by the ventral

fibres and the action of the body-walls of the animal. In

withdrawal, again, its great retractors, and the contraction

of the expanded special coat, with its longitudinal, looped^

and other fibres, would suffice to bring it into position.

The Proboscis.

This organ in life is thrust out at somewhat regular
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intervals, during- tlie boring operations of the animal, as a

pinkish distensible sac, which, especially in partial extrusion,

often presents a most regularly rugose appearance. In
complete expulsion the general form is that of a reddish

apple marked with flattened ribs, which run from the deep
dimple at the apex to the base. At the upper part of the

protruded organ is a somewhat elongated conical smooth
portion, marked only by the fine longitudinal lines of the

retractor muscle and not by ribs. The blood chiefly occupies

the upper and middle regions, but this is due to position,

since there is no reason why it should not enter any hollow

portion of the extruded organ. AVithin the body of the

animal it forms a longitudinally folded sac continuous

anteriorly with the great transverse inferior lip, and placed

along the ventral region of the body- cavity, below the

digestive system. Posteriorly it ends in a cul de sac, to the

sides and tern)ination of which the great muscular retractor

is attached. The upper and anterior fold, again, is con-

tinuous with the buccal mucous surface, so that in extrusion

an uninterrupted rim is found at the sides, while the centre

of the alimentary canal is blocked by tlie outward folds of

the pharynx, the protrusion of the proboscis being thus

inimical to swallowing; indeed the functions of the organ
are not digestive.

In partial protrusion the proboscis under pressure presents

a series of somewhat radiated lines—due to the prominent
chitinous folds of its lining membrane, in which no pores

have been made out. The fibres of the short and long

retractors spread out in the central region, and the organ is

crossed by the fibres of the circular coat. The fibres of the

short retractors, which pass from the dorsal raphe on each

side of the body-wall, expand in a fan-like manner, chiefly

at the basal part of the extruded organ, and therefore in the

retracted condition are connected with its anterior region
;

while the fibres of the long retractor spread over a wider

area, for the most part toward the outer part of the organ
in protrusion, and thus in retraction are attached to the

posterior region. In extreme protrusion it forms a large

flattened bag, which does not quite reach the tip of the

snout. Externally, and especially at the tip in extrusion, is

the dense chitinous coat, continuous with that of the mouth
superiorly, and with the cuticle at the transverse fold or

lower lip inferiorly : beneath is a streaked granular layer

homologous with the hypoderm of the body-wall; indeed,

continuous with it. In partial protrusion this coat follows

the previous in forming numerous elevated ridges and folds

—
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sometimes of a symmetrical appearance, especially if one

fold of the proboscis is included within another. A base-

ment layer succeeds the foregoing, and then a coat of circular

fibres, -which attains its greatest development at the superior

or inner side (i.' e., next the snout in extrusion) and especially

near the base. There does not appear to be any special

longitudinal coat, other than the expansion of the long

retractor muscle on the walls near the extremity of the

extruded organ. At the latter region the thinner parts have

crossed fibres internally, an appearance probably due to the

commingling of the circular coat and the expanded fibres of

the long retractor. The latter forms a great muscular mass

which occupies the dorsal region of the organ in extrusion,

and therefore lies under the digestive canal on approaching

the body-cavity. It then is included between the anterior

fan-shaped retractors, wliich occupy the lateral region,^and

thereafter proceeds along the ventral region of the body-

cavity to the termination of the anterior region. In trans-

verse section the muscle is divided into many large masses,

which are for the most part grouped in two divisions

superiorly, and a flattened band applied to the upper surface

of the transverse ventral muscle. The latter division—at

the point of differentiation of the transverse ventral into two
muscles—has become the most important, forming a compact
layer of elongated fasciculi (in section) ; while the other

divisions occupy the lateral regions in irregular masses and
in diminished bulk. Finally, behind the pharyngeal region

the lateral divisions disappear in the transverse sections

—

probably by being attached to the superior raphe at each

side,—and only the ventral portion of the retractors remains

as a firm double muscle with symmetrically arranged fasci-

culi, situated in the central line over the transverse ventral.

As the muscle diminishes in bulk and approaches the central

line on each side, a firm granular mass is formed, first be-

neath it, then at each side from the vertical muscle inward,

and lastly above it—^just before the fibres cease at the

ninth body-segment, and in front of the commencement of

the ventral blood-vessel. The importance of this muscle is

shown by its extensive connections, all of which could not

be readily destroyed at once, so as to interfere with the

boring.

The foregoing structure enables the functions of the

organ in the economy of the animal to be understood. By
its agency the annelid can bore almost continuously forward
in the sand and fashion a tunnel in which the more delicate

posterior part reposes in safety. The contraction of the
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museular anterior region of the body, and the relaxation of

its retractor muscles, cause the proboscis to yield readily to

the powerful stream of blood that is sent against it from
behind, and it smoothly unrolls outward from the transverse

margin of the lower lip like a very supple membrane, the
pinkish colour of the blood shining through the translucent

tissue. The extrusion goes on until the brownish mass of

the pharyngeal region of the digestive canal approaches the

front of the first body-segment, and sends the muscular coil

into the base of the proboscis, and partly under the long
retractor on its way to the tip—like a plug,— assisting to

retain the blood therein and giving solidity to the whole
organ. Thus, in its progress forward, the flattened snout is

thrust amongst the sand with an undulating and insinuating

motion till it has advanced about its own length ; then the

proboscis is ejected to its full extent, like an indiarubber

dilator, so as to make a suitable channel for the occupation

of the body while again pressing onward the exploratory

snout. Then all the retractile arrangements are brought

into play—the fan-shaped veitical fibres pull in the basal

(anterior) region, the short and long retractors act on the

entire organ, and the withdrawal of the pharyngeal pro-

trusion makes an open channel for the backward stream of

blood, which rushes into the vessels of the anterior region

out of the returning organ, further constricted by its own
circular muscular coat. These alternate protrusions and
retractions are repeated at somewhat regular intervals, and
continued for a long time. Moreover, an explanation is

perhaps afforded of the fact that the animal is partial to fine

sand, seeing that the larger sharp fragments of coarse gravel

and sand might injure either snout or proboscis, though the

latter is specially protected by its chitinous investment.

Puncture of the anterior region of the body, so as to

give exit to the blood, interferes with the extrusion of the

proboscis ; indeed, it is not generally thrust out after such

an injury.

The exsertile pharyngeal region is followed by a mobile

part of the alimentary canal that undergoes considerable

elongation w^hen the former is thrust forward, but which is

variously coiled in retraction. In transverse section it is

firm, often somewhat quadrangular, and consists, from within

outward, of the chitinous-like inner tunic, the glandular

layer (of less depth than in front), the basement-tissue, and,

lastly, of an external coat of circular muscular fibres. After

a short course baclcAvard the calibre of the canal diminishes,

and a distinct sheath from the vascular svstem envelops it

1
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externally ; while certain longitudinal fibres whicli appear

in the latter become by-and-by incorporated with its wall,

which externally sliows traces of longitudinal fibres, outside

the circular, though they are difficult to discern. Tlie

relations of the organ with the vascular system at this part

are, indeed, complex. The form of the alimentary canal in

section near the ninth body-segment is now rounded or oval,

with a smooth outline, and instead of the few bold folds of

glandular tissue covered by the chitinous layer internally,

the glandular substance is granular and projects in conical

elevations or papillai having a dendritic or radiated appear-

ance. As the canal diminishes the latter become more
pointed and translucent, the basement-tissue more pro-

minent, and within the circular coat are distinct traces of

a layer of longitudinal muscular fibres. At the ninth body-

segment the circular coat is much thickened, the basement-
tissue increased, and the glandular layer more consistent, so

that it projects inward very distinctly. The canal reaches its

minimum diameter about the termination of the transverse

ventral muscles, nea* the commencement of the ventral

blood-vessel. Just at the point where the dorsal longitudinal

muscles begin to expand, the tube is surrounded by a

powerful ring of muscular fibres, which in the mid-ventral

line join a transverse chitinous raphe, from the under
surface of whicli spring the strong muscular walls of the

ventral vessel of the region. The canal has now increased

a little in size, but is often squeezed (in the preparations) by
the pressure of the superincumbent blood-vessels, so that it

forms a transverse slit. It then passes the boundary-line

into the succeeding region, and will fall under notice

shortly.

The anterior region of the alimentary canal is distinguished

as a whole by its greater muscularity and firmness, by the
massive nature and chitinous covering of its glandular coat,

and by the absence of evident capillaries from its walls. It

presents a close homology with the Nemertean oesophageal

region, especially in its relation to the circulatory fluid, for

in the latter a 7-ete mirabile likewise occurs. The minute
structure of the wall is similar, but, as on the skin, the
chitinous tunic internally in Magelona takes the place of the
cilia in the Nemertean. Further, like the Nemertean organ,
it retains irritability long after the death of the animal, and
in dissection is often torn from the more fragile tissues of
the anterior region as a tough thread. The functions of the
parts, in regard to digestion, in the respective groups are
probably similar, and may represent all the complex divisions
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in front of the intestine. In Magelona tlie buccal and
pharyngeal regions receive the food, the great development
of the muscular and glandular tunics in the latter specially

pointing it out as an important part of tlie canal. The
smoother portion behind probably acts both as an oesophageal

and a ventricular chamber, and thus the food would be ])artly

digested before passing the barrier at the ninth body-
segment.

Intestinal Region Proj^er.

The anterior border of the tenth body-segment shows in

transverse section the whole tube greatly enlarged, while

its glandular lining is in a transition-stage dorsally and
ventrally. In the latter regions the tissue is composed of

closely arranged—almost linear—granular glands. Then the

entire canal assumes the soft greenish glandular condition

characteristic of the posterior division, its sujjcrior arch being

surmounted by and incorporated with the investment of the

two great dorsal blood-vessels. Viewed from the dorsum
in the living animal at the anterior tRird of the region, the

centre is occupied by the dorsal vessels and the compressed
glands, each with its central oil-globules ; and occasionally

a peculiar ramose or radiated appearance is assumed by the

contents spreading from the latter as a centre. At the sides

are large masses of bright orange oil-globules enclosed in a

limiting membrane, and the presence of these usually gives

the canal a deep brownish-orange colour by transmitted

light. Moreover, if the specimen is in good condition the

blood-vessels of the alimentary wall are seen as little beads

as they bend over the margin, under pressure. In a lateral

view the prominent condition of the masses containing the

oil-globules is still more apparent. When the gland-cells

are extruded into sea-water they appear as circular bodies

tilled with minute granules, and generally presenting a pale

greenish hue. As a rule the glandular mucous tissue forms

a thinner layer of lobate masses (in section) along the dorsal

arch, and a thicker and more lax coating of large glands

laterally ; but, of course, much depends on the degree of

contraction and the quantity of alimentary matter. In
longitudinal sections of the canal the soft glandular lining

is thrown at somewhat regular intervals into very sym-
metrical dendritic masses. Circular fibres occur all the way
backward, though they are so thin as hardly to merit the

name of a special tunic, and their feebleness is shown by
the marked constrictions at the dissepiments, which cause

the canal to assume a mouiliform appearance—well seen in

I
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longitudinal sections, but a special longitudinal coat has not

been made out, either in transverse or longitudinal sections.

The longitudinal muscular coat of the dorsal blood-vessels,

and perhaps the ventral also, may, with the nature of the

vrall itself, aid in this respect. The internal surface from
the tenth segment backward is probably covered with cilia

(thougli they could not be made out in front), and they are

well seen (though not so boldly marked as in Nerine and
Spio) near the tail. The canal, retaining the same structure,

though the circular coat becomes more distinct, diminishes

toward the tip of the tail, and terminates in an anus on the

dorsal surface a little within the margin. The latter part of

the tract shows very active contractions, and the cilia at the

anus are largely developed.

The food consists of sand containing various minute
nutritious particles, translucent chitinous fragments of

crustaceans, foramiuifera, and other debris. Sand is very

necessary for the existence of this form, for though the

animals survive a considerable period in captivity in vessels

filled with pure sea-water, they thrive much longer amongst
fine sand, with a few inches of water over it. No parasites,

other than an unknown ovum, have been seen in the ali-

mentary canal— a very different condition from that of its

congener Polydora ciliata, which has many Gregarinse in the

same organ.

VI. The Nervous System.

The central mass of the nervous system lies above the

pre-oral chamber—and rather in front of the muscular
blood-vessels of the part—in the form of two superior

ganglia, and they are by no means easily made out in the

living animal. Each consists of amass of nerve-cells—some
of considerable size, with a commissure of fibres—best

marked posteriorly. In the hypodermic region below and
in front of the chamber, another (smaller) nervous mass is

seen in longitudinal section, but the actual connection be-

tween the superior and inferior divisions has not yet been

made out. From the oblique appearance of the nerve-cords

in section, they certainly pass very rapidly down to the sides

of the body from the central mass, and in the living animal
their course outward is similarly abrupt. There is no trace

of eye-specks, but the animals are sensitive to light, and
touch is highly developed.

When the nerve-cord reaches the lateral region it is found

under the channel leading to the tentacle, and somewhat

Ann. & May. X. Hist. Ser. 8. Vol. vii. 30
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inferior and external to the ventral longitudinal muscle.

The area of the nerve in transverse section is crossed by
strong vertical fibres (probably of connective tissue), and the

neural canal is external, its compartment being separated by
a distinct series of vertical fibres passing from the chitinous

support of the ventral longitudinal muscle to the cuticle.

Then the canal becomes more closely related to the nerve,

while the latter moves under the ventral longitudinal muscle.

As soon as the walls of the body are more completely

rounded (in section) the neural canal occurs at the outer

and inferior border of the nerve-area, which now lies

under the raphe to which the vertical and oblique muscles

are attached. Thereafter the neural canal glides on each

side to the inner and inferior border of the nerve and its

calibre is considerably increased. Each then gets wholly

below the nerve, the most conspicuous vertical fibrous band
being external. Within is a fine chitinous-like membrane,
which does not form a very contractile lining, though the

action of the fibres around it may assist in this respect.

The canal shows no current of Huid in the living form, and all

that can be said of it in the preparations is that it sometimes
contains a translucent gelatinous substance. The nerves

and neural canals preserve the foregoing relations till they

reach the region in front of the seventh pair of bristle-bundles,

where the canals leave the nerve-trunks, pass inward under
the short transverse muscle, and unite in the middle line to

form a single large canal, which thus lies between the nerves

and separated from them by a considerable hypodermic
interval. The extreme shortening of the transverse ventral

muscles at the posterior part of the ninth segment permits

the approximation of the nerve-cords, so that at the com-
mencement of the median ventral blood-vessel they are

situated at each side of the large neural canal, and soon (in

the same segment) insinuate themselves above it. This

arrangement continues to the posterior part of the body,

but toward the tip of the tail the nerves form a single

(united) cord ; while the neural canal (which in the ordinary

sections forms a large transversely flattened channel, like

that of a non-contractile vessel) diminishes and disappears.

A series of fine nerve-branches, forming a plexus, is some-

times observed passing out to the lateral organs. The twigs

run in a parallel manner at first, then diverge, their fine

branches anastomosing in various directions.
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VII. The Tentacles.

When the annelid is at rest amongst the sand it projects

its exti'emely elongated tentacles through the aperture of

its tube into the surrounding water, in which they are

jerked to and fro, stand stiffly out, or are gracefully curved
and moved in a serpentine manner here and there over the
sand—indeed, when many are confined in a vessel the organs
resemble independent worms. In large examples they measure,
when gently curved from the aperture in the sand, about an
inch and a half or two inches, and are capable of much greater

elongation. In the extended condition of the organs the

papillae are very prominent at the tip, projecting like a series

of pinnae along the inner or anterior border, and susceptible

of decided and independent movements. When the animal
lies in a free condition on the surface of the sand the tentacles

again are often beautifully coiled in a spiral manner or
perform various independent vermiform movements. During
the process of boring the tentacles are trailed behind and
flatly applied to the body, their most delicate region being
in the completed channel, while the stronger smooth part
only meets the slight pressure of the sand against which the

organs are thrust by the advancing snout. When reposing
within its tunnel the organs are stretched in a parallel con-
dition in front of it, ready to be protruded on the return of
the tide.

Each tentacle forms a hollow contractile process, furnished
with a series of papillae along the anterior border. Ex-
ternally it is invested by the chitinous cuticle, which is

densest at the basal region on the smooth part of the organ.

On reaching the bases of the papillae this coat spreads over
them likewise, but is extremely attenuated toward the tip.

The subjacent hypodermic layer is largely developed, forming
at the base of the tentacle a considerable investment through-
out three-fourths of the circumference, while the remaining
anterior region is greatly thickened, thus foreshadowing the

special arrangement further outward. It is more finely

granular than the hypoderm of the body, shows the usual

fibrous or connective-tissue streaks, and likewise contains

the pigment. Proceeding outward, the thick anterior hy|)o-

dermic area by-and-by shows numerous low pale warts, which
soon attain a considerable size. In the living specimen each
papilla, in the somewhat contracted condition caused by
slight pressure, has a rather narrowed base, and is composed
of a continuation of the hypoderm and cuticle, as formerly

noticed. The central region is occupied by a series of
30*
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muscular fibres, which diverge superiorly and inferiorly;

the circumferential region is cellulo-granular, and the tip is

granular, with a few palpocils. A cup-shaped form is often

assumed by the blunt tip, as the central fibres are emi-

nently contractile, and thus give a sucker action to the

extremity. In some views the muscular fibres acting on

the sucker-tip seem to be separated from the hypoderm of

the process. Moreover, in the living animal the very fine

palpocils cover the tip like a series of motionless microscopic

cilia. Further_, the walls of the papillse have a few con-

stricting fibres, which are the chief agents in elongating

them. After pressure has continued for a short time various

cells, mucous glohules, and granules begin to appear at the

sides and palpocils on the summit. Strings of mucus also

shoot out, enclosing small bacillary cells. Within the hypo-

derm of the tentacle is a well-marked circular muscular coat,

surrounding a thick longitudinal layer, which is arranged in

regular fasciculi, and possessing a raphe at the attachment

of the fibres of the vessels at each pole, that for the artery

opposite the papillae being most distinct.

In the central chamber of the tentacle are two vessels, an

afferent and efferent. The afferent blood-vessel is the smaller

and lies a little on one side of the pole opposite the papillose

mai'gin. Its wall on section presents the peculiar striated

appearance seen in the anterior dorsal vessel of the body, and

such is probably due to the same longitudinal fibres. Both
during life and in the preparations it is firm and elastic, and

in contrast with the widely dilated, efferent vessel. The
latter is not easily made out unless in good preparations, a

suspensory band from the centre (or raphe) of the papillose

region being attached to it, and then proceeding, like a

membranous septum, to the opposite pole. A series of very

distinct transverse mesenteries or dissepiments, again, exist

in the tentacle, at regular intervals and almost to the tip of

the organ.

The tentacles are reproduced with considerable rapidity.

About the third day after removal the new organs appeared

on each side as short blunt processes into which the blood

entered. In other specimens they were about twice the

breadth of the head, but had not yet begun to develop

papillae. A distinct artery and vein are apparent in those

about as long as the head, but even though they are three or

four times as long no capillary branches are apparent, the

blood rushing in by the artery to return by the vein. When
only one tentacle is being reproduced the activity in the

circulation of the entire (i. e. the old) organ is very great,
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and it is Avaved about in a vermiform manner in all directions.

The facility with which the blood-vessels form, and the

accuracy with which the various currents keep the required

direction in the developing tentacles and other parts, is inter-

esting. The developing papillae in the growing organ first

appear as short pale elevations of the hypoderm, and at a

later stage are more acutely pointed than in the complete
structures. At first they are also few in number, but
gradually increase with the growth of the tentacle.

While the hypodermic and cuticular tissues of the tentacle

are continuous with those enveloping the body generally,

the chitinous basement-tissue and the muscles of these

organs have a special arrangement. Where the tentacle

joins the body-wall the basement-tissue bounding the ventral

longitudinal muscle is specially thickened, and to this is

attached the basal chitinous layer of the tentacle^ by a short
anterior and a long posterior curve (as seen from above).

The special muscles of the tentacle take origin from this

point. Moreover, at the termination of the median cephalic

muscle, certain fibres of the transverse muscle, boldly marked
at first (and in keeping wuth those of the central muscle),
pass outward and backward to the base of each tentacle,

where they are lost. Such are probably attached to the
chitinous basement-tissue, and, as formerly noticed^ aid in

the movements of the region.

In a large male loaded with spermatozoa the tentacles

were comparatively short and inert, and from the appeai'-

ance of other specimens it is possible that at the reproduc-
tive season degeneration of the organs may occur in s(jme

instances, or the animals themselves may perish. Degenera-
tion of the tips of the tentacles is common in confinement.
On the whole the tentacles show a further differentiation

of the ciliated hypodermic groove observed in Polydora
cilia ta and other Spiouidje, in PhyUochcetopterus and Spio-
chcetopterus. The entire absence of cilia, however, demon-
strates that these organs are not always distinctive of a
respiratory function, as M, Claparede seems to think. The
structure of the papillne, again, would indicate that particles

may be passed from the one to the other, and they often
jerk independently. Further, in regard to the circulation of
the organs, the great contractility of the muscular afferent

vessel has an important physiological bearing, since it not
only sends a swift current to the tip, but through the
numerous capillaries which join it to the efferent. The latter

also possesses a rapid current, but dilates very readily, espe-

cially when an obstruction occurs, as in the movements of
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the proboscis. By rigid contraction, as formerly racntionerl,

the blood can be almost entirely driven from the tentacles.

The organs thus capture prey and aid in aerating the blood.

VIII. The Reproductive System.

The sexual elements are developed in great profusion

from the epithelium of the body-wall of the posterior region.

In males the whole space between the dorsal and ventral

longitudinal muscles is occupied by a mass of sperm-cells

and spermatozoa, especially in summer—the animals, indeed,

assuming an opaque greyish hue from this cause. The head
of the spermatozoon is shaped like a conical bullet with a

j)ointed tip, and two rounded bodies at the base, from the

centre of which the elongated tail projects. The movements
of the sperms are most active. Many circular cells are also

observecl amongst them.

The ova are similarly developed in the females, in the

posterior region, within a very fine limiting membrane or

ovary, and quite fill up the perivisceral chamber with the

exception of the alimentary canal and the region for the

dorsal and ventral blood-vessels. They abounded in examples
at the end of June and had attained considerable size.

In both males and females with developed sexual products

peculiar structures occur on each side of the body (invariably

on the segment immediately behind the mouth—and in this

it first attains perfection), as well as on many of the poste-

rior segments, even in those of reproduced tails. In trans-

verse section at the tenth segment the central structure is

observed to lie within special projections of the body-wall

outside the vertical muscle, which is coated by a granular

layer. It resembles a folded mass, the folds at first sight

simulating a convoluted duct. In the Jiving animal the

organ is first noticed in the middle of each segment as a

somewhat ovoid projection of the lateral wall, and invested

by cuticle, hypoderm, and basement-tissue. It gradually

increases in size, and, when fully developed, presents from
the ventral surface the form of a semicircular pad on each
side. Closer inspection, however, shows that the latter is a

tongue-shaped lamella, which curves upward to cover the

folded membrane, while superiorly there is a slipper-shaped

fold of similar structure which arches over the upper part

of the membrane, its edge being incurved laterally aud
inferiorly. Such hypodermic folds seem to be formed by
an outgrowth and splitting of the body-wall. The peculiar

Baembranous structure is thus to some extent exposed to the
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action of the water laterally, and presents in the fresh

animal the aspect of a granular area crossed by numerous
convolutions or folds, which often change their appearance
under examination, like those formed in a translucent and
very fine chitinous membrane. The whole, indeed, simulates

a convoluted duct most closely, since the folds retain a

uniform size throughout, though they are liner at one end of

the mass. The latter can with care be enucleated from its

covering, but in those examined no clear evidence of well-

formed ducts (e.ff. indication of a central cavity or an entirely

free coil, on tearing) could be observed. It is possible that

the ambiguous structure was only partially developed and
that the folds may afterwards attain further differentiation.

The exact function of this structure is unknown, and its

presence in both sexes would show that it is not indispensably

related to the ova. It appears to be homologous with the

external ovaries or egg-racemes described by Prof. Mobius in

Leipoceras uviferum, a form which closely resembles Po///^/ora*.

It is still more nearly related to the egg-sacs (resembling a

swallow's nest) mentioned by the same author as present
along the sides of Scolecolepis cirrata, Sars f. It may be
that the folded structure in Mmjelona acts the part of the

network in Scolecolepis^ by which the eggs are held in the

pouches, but no proof of this has yet been observed. The
whole arrangement, however, seems to be much more largely

developed in Mayelona. The analogy of this structure with

a segmental organ can only be conjectural, though it is

suggestive that M. Claparede describes a similar but more
highly differentiated organ within the posterior region of the

body in Chcetopterus. Finally, so little is known of the life-

history of Ma^e/o/m, that nothing can be said of its connection
with sexual or other variations.

No opportunity, unfortunately, was available for investi-

gating the development of the species at St. Andrews.
Though mature animals were abundant in summer, the

extreme heat prevented success in this respect in the confined

vessels, especially after the long journey from the sea-coast,

while those with the reproductive elements developed late in

autumn failed to afford a single embryo |. As previously

indicated, M. Claparede found a developing form which he

* Ann. & Mag. Nat. Hist. 4tli ser. vol. xiii. p. 201.

t Op. cit. p. 260.

X The surface of the sea was examined by the towing-net from the
margin of full tide outward for several miles in September, but no larval

type connected with this form was obtained. In subsequent years, how-
ever, all stages have been procured at St. Andrews.
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considered to belong to the genus Magelona, Fritz Miiller,

at St. Vaast la Hougue. In its youngest condition it presents

a somewhat club-shaped appearance—broad in front and
rather narrowed posteriorly. The anterior end has an open
ciliated funnel, then follows about tw^enty segments, each
with a ciliated ring, while posteriorly the abruptly truncated

tail has a ring of long cilia round the anus. In addition to

the cilia on the funnel the anterior end bears a tuft at each
side (doubtless homologous with the lateral cephalic pencil

in the Nemerteans), besides a papilla armed with a tuft of

bristles nearly as long as the body, after the manner of the

young Polydora. The alimentary canal proceeds straight

from mouth to anus. The next stage shows a heart-shajjed

snout with four eyes^ and at the base between it and the

body-collar a pair of short tentacles with brown bars (whicii

differ quite from the dark pigment-bars of the tentacles in

Magdona) on the anterior border near the tip, and a series

of palpocils ; while internally is a cavity containing a csecal

blood-vessel (according to the type M. Claparede states he
usually found in the Spionidae), with corpusculated blood.

The first body-segment still bears at each side the tuft of

long larval bristles, and is succeeded by eight distinct bristle-

bundles. The ninth segment carries a row of hooks on each
side. A simple pyriform anal papilla terminates the body.

The alimentary canal is differentiated anteriorly into a

muscular oesophagus, and the mouth closely approaches that

of Magelona. Behind the oesophagus the canal exhibits two
short glandular diverticula and then proceeds in the usual

moniliform manner to the anus. The body is tinted with
various brownish transverse bands. In this condition the

flattened spatulate snout has a considerable resemblance to

that in Magelona^ but the subsequent stage shows less

affinity, for the long tentacles have slender palpocils, wliich

differ in character and arrangement from those in the British

form. Moreover, the cephalic region has greatly diminished,

its shape being that of a short truncated cone, with four eyes

arranged in a transverse manner at the base. The first

segment of the body retains the long larval bristles, but the

succeeding segments to the eighth have lost their shorter

temporary bristles. From the ninth segment backward,

however, four or five pairs of longer and stronger bristles

occur, in association with the rows of hooks (which conform
in structure to the Spio type). The blood is bluish. The
posterior end has the form of a peculiar hoof-shaped process

furnished with small papillae.

The fragmentary state, therefore, in which our knowledge
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of the development of the genus is prevents identification of

the foregoing with the British form unless a very decided

metamorphosis occurs.

The systematic position of Magelona, with its peculiar

external form and internal structure, was a source of un-

certainty to Dr. George Johnston, the only author who
attempted its consideration in this respect. So puzzled was
he that he placed it (his M(ea mirabiUs) at the end of his

Catalogue for the British jNIuseum under a family specially

constituted for itself (viz. Maiadse). In the Catalogue of

the Fauna of St. Andrews it was located between the

Chsetopteridse and the Spionidse; but the results of further

investigation clearly relegate it to the latter group *. It

leans, indeed, wholly to the Sfiionidse in minute structure,

and especially to such forms as Prionospio and Heterospio,

though it is true that in the marked regional distinctions

and the great length of the posterior division of the body it

approaches Spiocfueiopterus. While it conforms to the

Spiouidae in the structure of its body-wall and bristles, it

differs in regard to the absence of the dorsal branchise. In
the mechanism of its proboscis and in the structure of
its snout and circulatory organs, again, it presents features

sui generis.

LIIL

—

On Mammals collected by the Rev. G. T. Fox in

Northern Nigeria. By Oldfield Thojias.

(Published by permission of the Trustees of the British Museum.)

The British Museum owes to the kindness of the Rev. G. T.

Fox, of the (yambridge University Mission in Northern
Nigeria, a collection of small mammals from that country,

and these prove to be so interesting as to deserve the publi-

cation of a list.

The specimens were mostly obtained at Panyam, on the

plateau of that name, in Bauchi Province, about 9° 30' E. and
10° N. The plateau is about 4000' in altitude, and the

climate is therefore comparatively cool. A few skins were
collected at Kabir, on the slope of the plateau, at about 2700'.

The proportion of novelties in the collection is unusually

* Troc. R. S. E. 1875-6, vol. ix. no. 94, p. 123.



4:58 Mr. O. Thomas on

l.'irge, and shows how little this part of Africa lias

been worked. No less than six species and subspecies have
proved to need description out of the small total of fourteen
represented.

The most interesting form is the new mole-rat, Georychm
foxi, as the only species of the genus previously known in

West Africa is the widely different G. zechi of Togoland.
The collection is therefore a very valuable accession to the

National Museum, and one most encouraging for the prospects
of further work in the Colony.

1. Eidolon lielcam, Kerr.

? . 9. Panyam.
c?. 107; ?. 106. Kabir.

2. Rhinolophiis sp.

? . 10. Panyam, 4000'.

Near R. alci/une, I'emm.

3. Petalia hispida, Sclir.

cJ. 4. Panyam, -4000'.

4. Pipistrellus culex, sp. n.

? . 100. Kabir. 2700'. B.M. no. 11. 3. 24. 4. Col-

lected loth May, 1910. Type.

A very small pale species. Inner upper incisors practi-

cally unicuspidate.

Size rather greater than in P. stampfl'd and miaascidus.

Fur about 4*5 mm. in length on the back. General colour

above near " wood-biown," below rather paler, the hairs both

above and below blackish slaty basally. Ears with a well-

marked squarish lobe at the base of their outer margin

;

tragus without basal lobule, broadest opposite the middle
of its straight inner margin. Wings from the base of the

outer toe. Calcar with a narrow calcareal lobule.

Skull very delicate, low and narrow ; the brain-case nar-

rower than in P. stampflii.

Upper incisors slender, unicuspid, the outer nearly as long

as the inner. (If a secondary cusp has been present on the

inner tooth it must have been very small and close to the tip

of the tooth.) Small premolar half internal, visible from
without. Lower incisors tricuspid, not overlapping.



Mammals from Northern Nigeria. 459

Dimensions of the type (the staned measurements taken in

ihe flesli) :

—

Forearm 28'5 mm.
Head and body *39

; tail *27 ; ear *9; tragus on inner

edge 2*6 ; third tinger, metacarpus 27, first phalanx 9

;

lower leg and hind foot (c. u.) 14'5.

bkuU : greatest length 11-1 ; basi-sinual length 8*6
;

interorbital breadth 3"3 ; breadth of brain-case 5*9
;

palato-

sinual length 4'2
; front of canine to back of m^ 3"6 ; front

of jc* to back of ni^ 2"2
; three lower molars 2*5.

Hah. and Type as above.

This little bat would seem to be readily distinguishable

from the other small species of the genus by its pale colour

and uiiicuspid upper incisors.

5. Crocidura sp.

? . 8. Panyam, 4000'.

Near C. manni, Pet.

6. Crocidura sp.

J . 5. Panyam, 4000'.

ISltar C. soricuidcs, Murr.

7. Talerillus nigerice, sp. n.

c?. 105. Kabir, 2700'. Collected 7th June, 1910. B.M.
no. 11. 3. 24. 14. Ti/pe.

A large dark specifs, with lieavily tufted tail.

Size about as in the geographically near T. lacustris, Thos.
& Wrought., but colour conspicuously darker, much as in

T. butleri, Wrought. Top of head and dorsal area with the

usual gerbilline colour much darkened, cheeks and fianks

light sandy; belly, as usual, puie white. Light markings
above eyes scarcely perceptible. Ears brown. Soles witli

the characteristic band of hairs across them very strongly

marked. Tail long, heavily tufted for its terminal half,

the hairs of the tuft attaining 11 mm. in length, its upper
surface and whole of the tuft dark brown, its sides and under
surface proximally strong bufFy.

Skull very like that of T. lacustris^ but slightly larger.

Anterior palatine foramina rather longer and bulloe a little

larger.

Dimensions of the type (measured in flesh) :

—

Head and body 125 ram. ; tail 190 ; hind foot 33; ear 22.

Skull: greatest length 37'3
J condylo-incisive length 32'2;
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zygomatic breadth 18"2
; breadth of braiii-case 15'3

; ante-

rior palatine foramina 7*2
;
posterior palatine foramina 43

;

upper molar series 5'4.

Hah. and Type as above.

This gerbil is most like the Soudanese T. hutJeri^ Wrought.,

being distinguished from T. gracilis by its greater size and

from T. lacustris by its darker colour, these being the only

West-African species hitherto known.

The Museum also contains a young specimen of the same

species collected at Tola by Mr. G. W. Webster.

8. Arvicanthis mordax, sp. n.

S. 3, 11 (young)
; ? . 12. Panyam, 4000'.

Near A. rujinus, Temm., but greyer and teeth larger.

Size large, as in A. rujinus. General colour decidedly

greyer than in rujinus, the head and fore-back more bufly

than " drab-grey," the tips of the hairs cream-buff, their

blackish slaty bases showing through. Hind-back and rump
gradually approaching " russet." Base of tail russet. Under
surface dull greyish, the tips of the hairs varying from

greyish white to drab. Hands and feet dull buffy. Tail

more heavily haired than in rujinus ; blackish above, buffy

on sides and below.

Skull very similar to that of A. rujinus, but somewhat

greater in zygomatic spread, the length being about the same.

Incisors, as in A. rujinus, very broad and heavy. Molars

markedly broader than in that species.

Dimensions of the type (measured in flesh) :

—

Head and body 164 mm. ; tail 147 ; hind foot 34; ear 22.

Skull: greatest length 40; condylo-incisive length o8'2
;

zygomatic breadth 20"3; nasals 15-3; interorbital breadth 6'1
;

palatilar length 18*3
;

palatal foramina &2 ; upper molar

series TQ ; breadth of m^ 2"4.

Hab. as above.

Ty^^e. Old female. B.M. no. 11, 3. 24. 11. Original num-
ber 12. Collected 14th September, 1910.

This is no doubt the N.-Nigerian representative of

A. rujinus, from which it differs by its greyer colour and

larger molars.

A specimen of it, without skull, was also obtained during

the Alexander-Gosling Expedition by the late Capt. Boyd
Alexander at Ibi, on the Benue, in 1904.
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9. Arvicanthis striatus venustus, subsp. n.

c^. 1. Panyani, 4000'. B.M. no. 11. 3. 24. 13. Col-

lected 2 lid May, 1910. Ti/pe.

A pale form of the ^4. striatus * group.

JSize about as in ^. pidcher, Wrought., whose distinctness

from pahhellus I am disposed to doubt. General colour very-

pale, tlie ground-colour between " clay-colour '' and " raw
umber/' the light punctated stripes less conspicuous than

usual. Under surface dull whitish, not sharply defined

laterally. Median black dorsal line strong and well defined

as usual. iSides of muzzle and a spot above each eye buffy.

Ears with their proectote brown, metentote dull ochraceous
;

a tuft at their anterior bases and a small patch behind them
deep ochraceous. Hands and feet dull buffy white. Tail

brown above, dull whitish below.

Skull very like that of the type of A. jndcher, but the

molars rather larger.

Dimensions of the type (measured in flesh) :

—

Head and body 119 mm.; tail 140; hind toot 2S,

Skull: greatest length 32 ; condylo-incisive length 29"3;

greatest breadth 15*5; nasals 12*6; interorbital breadth 6 ;

palatilar length 14
;

palatal foramina &'d ; upper molar
series 5'6.

Ilab. and Tj/pe as above.

Quite distinct from any known form of the striatus group
by Its pale colour and less conspicuous striping.

10. Epimysjacksoni viator, subsp. n.

c? . 6
; ? . 7. Panyam, 4000'.

Quite like true Central African Jacksoni, but the colour

markedly paler.

General colour of upper surface pale rufous fawn, darker

and more rufous than " clay-colour." Sides dark pinkish

buff'. Belly white, the bases of the hairs slaty grey.

Dimensions of the type (measured in flesh) :

—

Head and body 109 mm. ; tail 167 ; hind foot 26; ear 20.

Skull : greatest length 32 ; condylu-incisive length 28'8
;

nasals] 2*2; interorbital breadth 4*6
;

palatal foramina 7*5
;

upper molar series O'l.

Uab. as above.

* Cf. P. Z. S. 1911, p. 1-J8. Sierra Leone specimens, however, will be
needed, for comparison with the t;jpes oi jJulcher &.\i^ pulchellus before the
mutual relationships of the three can b^ made out.
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Ti/pe. Old female. B.M. no. 11. 3. 24. 18. Original

number 6. Collected 12th May, 1910.

The discovery of E. Jacksotii in West Africa is somewhat
of a surprise, but I can find no character of importance to

distinguish the Nigerian form from that inhabiting Uganda,
some 1700 miles distant. Tiie paler colour is a natural result

of the more desert conditions obtaining in Nigeria.

11. Epimys sp.

c? . 2. Panyam.
Multimammate group.

12. Epimys sp. (?).

? . 101 (skull lost). Kabir, 2700'.

A white-bellied species
;
perhaps allied to E. daltoni,T\iOfi.

13. Acomys sp.

S . 102. Kabir, 2700'.

The specimen has unfortunately no skull, so that I do not

at present attempt to determine it.

14. Georychus fo.vi, sp. n.

? . 13. Panyam, 4000'. Collected 22nd October, 1910.

B.M. no. 11. 3. 24. 19. Type.

A dark-coloured species of medium size.

Size rather smaller than in the large G. lechei and its allies,

larger than in the majority of the species. Fur soft and fine
;

hairs of back about 9 mm. in length. General colour daik,

conspicuously different from the light-coloured G. zechi of

Togoland, nearly as dark as in G. lechei ; hairs dark slaty

(grey no. 4) for four-fifths their length, their tips dark brown
(darker than "broccoli-brown^^). Underside like upper.

Face rather browner; a conspicuous white frontal patch

present, but not very large (about 9x4 mm. in the type).

Hands and feet thinly liaired, the hairs pale brown. Tail

brown.
Skull much rounded above, though the type appears to be

adult. Nasals broadened in the middle and only slightly

narrowed posteriorly, not running back to a point
; pre-

maxillary processes surpassing nasals posteriorly by rather

less than 2 mm. Anteorbital foramina small.

Incisors much thrown forward, their front face not be-
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coming vertical terminally. Last molar disproportionately

smaller than the other cheek-teeth.

Dimensions of tlie type (measured in flesh) :

—

Head and body 143 mm.; tail 13; hind foot 28.

^kiiU : condylo-basal length 37*6
; condylo-incisive length

39-6; zygomatic breadth 28"7; nasals 16x4*7; interorbital

breadth 10'8
;

palatilar length 22*6; upper molar series

(crowns) 6 •8.

Uab. and Tupe as above.

This interesting rodent-mole, which I have named In

honour of the donor of the collection, is widely different from

any described species, as is, indeed, to be expected from its

locality. Perhaps its nearest ally is the G. Jecliei of Mon-
buttu, but that is considerably larger. Tlie only other West-
African species, G. zecM, of Togoland, is a very pale animal,

while G.foxi is one of the darkest species of the genus.

LIV.

—

Descriptions of Thirty-six naw Species of Land and
Freshicater Shells from British East Africa, cliieflyfr.m
Mount Kenia and the neighhonring District. By H. B.

Preston, F.Z.S.

[Plates XI. & XII.]

Ennea consobrina, sp. n. (Fig. 1.)

Allied to E. uniliroia, Smith *, which also occurred at the

same locality, but differing from that species in its larger,

more solid, and more cylindrical form, the later whorls in the

present species not decreasing in size, its coarsely striate

sculpture, broader and more rectangular aperture, and thick

rather broadly reflexed hibrum ; moreover it lias one whorl
more, the whorls are flatter, and the suture is shallower.

Alt. 4*25, diam. maj. 2-25 mm.
Aperture : alt. 1, diam. "75 mm.
Hah. Mount Kenia, at an altitude of 9000-10,000 feet,

Biitish East Africa.

Ennea iota, sp. n. (Fig. 2.)

Shell minute, ovately pyramidal, thin, white; whorls 5,

regularly increasing, the last ascending in front, sculptured

* J. Couch. X. p. 315.
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with rather coarse, very oblique, transverse strife ; suture

somewhat deeply impressed; labruni sinuous, white, scarcely

reflexed, the margins not joined, though it is continued for

some distance along the parietal wall ; aperture almost irre-

gularly triangular, furnished with two oblique parietal

lamellae, of which the lower is the coarser, a short lamella on

the outer lip, a coarse basal denticle, and a coarse oblique

lamella on the columella.

Alt. 1-5, diam. maj. 1 mm.
Hab. Between Rumruti and Mount Kenia, British East

Africa.

Ennea keniana, sp. n. (Fig. 3.)

Shell small, ovately cylindrical, white, somewhat polished
;

whorls 8, the first five rather rapidly increasing, sculptured

with obsolete, oblique, transverse striae, which become more

accentuated on the last whorl behind the labrum, the last

whorl tri-strangulate j suture impressed ; umbilical area exca-

vated, depressed, and finally narrowing to a shallow chink ;

labrum white, continuous ; columella descending rather

obliquely ; aperture irregularly rectangular, armed with an

almost vertical paiietal plait, which bifurcates above where

it reaches the margin of the peristome, a denticle and below

this a lamella on the outer lip, a rather coarse basal erect

lamella and an inwardly curved lamella on the columella.

Alt. 3"5, diam. maj. 1'5 mm.
Aperture: alt. "75, diam. nearly '5 mm.
Ilab. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa ; a single specimen was also taken in the

lower country between Rumruti and Mount Kenia.

Ennea optata, sp. n. (Fig. 4.)

Shell cylindrically ovate, moderately solid, whitish, polished,

shining ; whorls 7^, flat, the earlier whorls rather rapidly

increasing, the later very slowly increasing, marked with

transverse arcuate strios, which become finer on the later

whorls, and very fine wavy spiral striae^ the last whorl bi-

strangulate behind the labrum; suture linear; umbilical

area shallowly excavated, but without regular perforation
;

labrum white, thickened, reflexed ; aperture irregularly sub-

quadrate, armed with a rather crookedly curved parietal

lamella on the right side, a somewhat coarse lamella situate

between two denticles on the inner margin of the outer lip, a

basal tooth-like lamella and a broad bifurcate lamella on the

columella.
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Alt. 10 75, diam. maj. 5'5 mm.
Aperture: ak. 2-5, diam. 2 min.

Hah. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa.

Ennea pilula, sp. n. (Fig. 5.)

Shell ovate, imperforate, solid, yellowish white, slightly

]iolished; wlioils 7^, the apical wliorls exserted, smooth, the

third, fourth, and fifth gradually increasing, the sixth and
seventh flat and about of the same breadth, all the later

whorls from the beginning of the third onward sculptured

with transverse arcuate stria?, which become obsolete on the

middle and lower portions of the last whorl, the last whorl

tri-strangulate behind the labrum ; suture linear ; umbilical

area presenting a shallow elongate depression ; columella

almost vertically descending ; labrum white, thickened,

broadly expanded, reflexed, a coarse white parietal callus

joining the margins; aperture roughly quadrilateral, armed
with a coarse, broad, bifid, reflexed, subi)arietal lamella,

below which occur on the inner margin of the outer lip three

l)laits, the upper of which forms a canal with the subparietal

lamella; below these and at the base of the aperture occurs

a fourth plait, and above this on the columella are situate

three more plaits, of which the middle one is the strongest,

and again above these two denticles.

Alt. 11*25, diam. maj, G'5 mm.
Aperture : alt. 2'5, diam. 1'75 mm.
Hab. Mount Keyia, at an altitude of 6000-8000 feet,

British East Africa.

Ennea preiiosa, sp. n. (Fig. 6)

Shell ovate, rimate, thin, whitish when in dead condition
;

whorls 7, the first four rapidly increasing, the sixth the

largest, apical whorl smooth, the remainder sculptured with

distant, thin, erect, transverse costulffi, between which occur

coarse transverse striae; suture rather deeply impressed;

umbilicus wide above, suddenly becoming very narrow and

deep below ; labrum almost continuous, white, expanded,

reflexed, folded above, and turned downwards into a strong,

parietal, obtusely angular lamella, bearing a nodule on either

side of the angle ; ap rture irregularly ovate, armed with a

short, lamelliform tubercle on the outer li|); a broad, basal

denticle, above which occur two denticles, on the columella,

of which the lower is the larger.

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 31
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Alt. 4-5^ (Ham. niaj. 2"5 nun.

Aperture: alt. 1, diani. '5 mm.
Hah. Between Rumruti and Mount Kenia, Biitsli East

Africa ; specimens w ere also taken on Mount Kenia itself at

an altitude of from 6000-8000 feet.

The sculpture of the species is very beautiful, and under a

lens recalls that of some of the more distantly costulate

Scalarice.

Entiea princei, sp. n. (Fig. 7.)

Shell cjlindrically ovate, perforate, cream-coloured
;

whorls 7, the first five rapidly increasing, the last ascending

in front, closely obliquely transversely striate; suture in.-

})ressed ; umbilicus moderately narrow, deej) ; peristome

nearly continuous, v.'hite, narrowly reflextd ; aperture irregu-

larly rectangular, armed with an almost vertical parietal

lamella; a large projecting denticle on the outer lip, opposite

which is situate a similar denticle of about equal size on the

columella.

Alt. 4, diam. maj. 2'25 mm.
Aperture : alt. 1, diam. nearly '75 mm.
Hah. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

El nca simph'cimo, sp. n. (Fig. 8.)

Shell cylindrical, very thin, almost membranaceous, per-

forate, ]jale greenish white ; whorls 6, the first four rapidly

increasing, transversely striate, the striai becoming obsolete

on the later whorls ; suture well impressed ; umbilicus very

narrow, nearly concealed by the outward expansion of the

columella; columella descending obliquely, a thin white

callus joining it with the lip above ; labrum thin, white,

scarcely reflexed; aj)erture broadly and shortly inversely

aurift)rm, edentulate.

Alt. 5, diam. maj. 2 vaxw.

Aperture: alt. 1, diam. '75 mm.
Hah. Mount Kenin, at an altitude of 9000-10,000 feet,

British East Africa.

Tkapsia ramrutiensis, sp. n. (Fig. 9.)

Shell perforate, small, depressedly turbinate, moderately

solid, dark straw-colour ; whorls 3^, rather rapidly increasing,

marked with lines of growth, the last angled at the periphery
;

suture impressed ; base of shell somewhat inflated, sculptured
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^vit]l very fine wavy stria? ; nni])ilicus very narrow ; colu-

mella short, curved; labium simple, acute; aperture broadly

subbinate.

Alt. 1-25, diam. niaj. 2*5, diam. min. 2 25 mm.
Hab. Between Rumruti and Mount Kenia, British East

Africa ; two specimens were also collected at Rumruti on the

Laikipia Plateau.

Zingis ffaziensis, sp. n. (Fig-. 10.)

Siiell depressedly turbinate, thin, pale yellowish brown
;

whorls 4^, sculptured with coarse, transverse, subplicate lines

of growth; suture impressed; umbilicus deep; columella

arched, outwardly dilated above ; labruin simple ; aperture

rather broadly lunate.

Alt. 4, diam. maj. 7*5, diam. min. 6"5 mm.
Aperture : alt. 3, diam. 2*5 mm.
HaO. Gazi, British East Africa.

ZIngis consanguinea, sp. n. (Eig. 11.)

Closely allied to Z. gaziensis, but darker in colour, with

rather more produced spire and wider umbilicus ; the aperture

also is rather more broadly lunate.

Alt. 4*75, diam. maj. 8"25, diam. min. 7 mm.
Aperture : alt. 3"25, diam. 3*5 mm.
Hah. Between Rumruti and Mount Kenia, British East

Africa; also collected on Mount Kenia at from 6000-8000
feet altitude.

Zingis keniana, sp. n. (Fig. 12.)

Shell turbinate, with moderately exserted si)ire, thin, pale

brown, painted with a rather broad band of pale reddish

purple just above the periphery; whorls 5^, regularly in-

creasing, the last rather globose, marked with growth-ridges

and sculptured with very fine, closely set, silky, oblique,

tiaiisverse and fine, spiral striae; suture impressed, somewhat
wrinkled below ; base-of shell spirally striate ; umbilicus very
narrow, deep, overhung by the expansion of the columella

;

columella descending in a curve, outwardly expanded and
diffused into a polished, granular, spiially striate, parietal

callus which reaches the lip above ; labrum simple
; ap.-rture

broadly sublunate.

Alt. 10, diam. maj. 14'25, diam. min. 12 5 mm.
Aperture : alt. 7, diam. 6 mm.
Bab. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

31*
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Trachijcystts pJannlata, sp. n. (Fig. 13.)

Shell depressedly suborbicular, with nearly planulate spire,

perforate, tliin, horny, pale olivaceous ; whorls 4^, rather

rapidly increasing, the last descending in front, angled at the

periphery, marked with coarse, oblique, somewhat arcuate,

transverse riblets; suture well impressed; base of shell

slightly convex ; umbilicus moderately wide, deep ; colu-

mella descending in a very oblique curve; labrum thin,

narrowly reflexed ; aperture broadly sublunate.

Alt. 5*25j diam. maj. 11, diam. min. 9 mm.
Aperture : alt. 5, diam. 5'5 mm.
Uab. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

Trachycystis pseudocharopa, sp. n. (Fig. 14.)

Shell small, suborbicular, depressed, almost planulate,

somewhat thin, light brown ; whorls 3^, sculptured with

rather coarse, closely set, oblique, arcuate costulse; suture

impressed; umbilicus moderately wide, deep; columella

vertically descending; labrum simple, acute; aperture

broadly sublunate.

Alt. 1'25, diam. rn.-ij. 2*5 mm.
Hab. Naivasha, British East Africa.

A |)retty little species, forcibly reminding one of some of

the New Zealand and i^.us'ralian Churopidie.

TracJiycfjStis appro.vimans, sp. n. (Fig. 1,5.)

Very closely allied to T. pseiidocharo2)a, but diflering in its

much finer sculpture and less depressed form, the prrseiit

species being depressedly turbinate.

Alt. 1*5, diam. maj. 2'5, diam, min. 2 mm.
A]ierture : alt. "5, diam. about ".') mm.
Hah. Between Ru nruti and Mou it Konia, British East

Africa.

Trachycystis rvgosa, sp. n. (Fig. 16.)

Shell small, de|iresse(lly orbicular, covered with a pale

brown periostracum ; whorls 3|, regularly increasing, sculp-

tured with distant, rather coarse, transverse costulae, between

which occur fine, closely-set, transverse striae ; suture deeply

impressed ; base of shell slightly inflated ; umbilicus wide,

deep ; columella obliquely descending, a callus joining it

with the lip above ; labrum simple ; aperture subcircular.
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Alt. 1"5, diani. iiiaj. 275, diaiu. miii. 2'25 iniii.

Aperture : alt. '5, <liain. '5 rain.

llah. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

Acanthinula expatriata^ sp. n. (Fig. 17.)

Shell globosely turbinate, uitli elevated spire, thin, covered

witli a siiining pile bronze perio^tracum, which is raised on
the later whorls into rather distant, regular, very oblique

ridges, each ridge bearing a coarse, long, broad- based, mem-
branaceous bristle at the periphery j whorls 4, rapidly in-

creasing, convex ; suture deeply impressed ; base of shell

convex, showing traces of very Hue, spiral sculpture between
the ridges of the periostracum ; umbilicus narrow, very deep,

partly concealed by the expansion of the outer margin of the

columella ; columella descending in an oblique curve and
diffused above into a whitish, parietal callus, both it and the

labrum wdiite, slightly reflexed and outwardly broadly

surrounded by a reflexed extension of the membranaceous
])eriostracum, thus forming a double margin ; aperture sub-

circular.

Alt. nearly 2'5, diam. maj. 2 mm.
Hah. Mount Kenia, at an altitude of 9000-10,000 feet,

British EastAfrica.

Eachis virginea, sp. u. (Fig. 18.)

Shell acuminately ovate, thin, the earlier whorls flesh-

coloured, the later whorls cream-coloured, occasionally spotted

with reddish purple; whorls 5|, rather flat, the last angulate

at the periphery, marked with transverse growth lines and
very fine, spiral striffi, these latter becoming more marked on
the base of the shell ; suture impressed ; columella obliquely

outwardly curved below, reflexed and expanded into a thin

callus
;
peristome simple ; aperture ovate.

Alt. 14, diam. m^j. 9''5, diam. rain. 7 mm.
Aperture: alt. 7"5, diam. 4o mm.
Hub. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa.

Eachis tui-ricula, sp. n. (Fig. 19.)

Shell elongately turrite, perforate, thin, corneous, polished,

pale yellowish brown ; whorls 7, the last two rather rapidly

increasing, marked with fine, oblique lines of growth ; suture

impressed ; umbilicus very narrow ; columella vertically
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clescenfliiiQ", outwardly reflexed roiinrl tlie narrow perforation
;

aperture inversely auriform.

Alt. 10, diam. maj. 5 mm.
Aperture: alt. 5, diam. 2-5 mm.
Hab. Between Rumruti and Mount Kenia, British East

Africa,

Cerastus vohilis, sp. n. (Fig. 20.)

Shell acuminately ovate, scarcely rimate, somewhat solid,

dark flesh-coloured, shading to a paler hue on the last whorl
;

whorls 6, raj)idly increasing, the apical wliorls smooth,

the remainder decussately sculptured with fine, spiral and

transverse stria3, the upper whorls also being rather coarsely

obliquely transversely striate, and the last coarsely malleated;

suture impressed, slightly creiiellate; columella rather verti-

cally descending, outwardly expanded above, a faint polished

callus joining it with the margin of the labrum ; labrutn

thickened, outwardly expanded, reflexed, tinged witli pale

reddish brown ; aperture inversel}^ auriform; interior of shell

rich reddish brown.

Alt. 30, diam. maj. 21, diam. min. 17-5 mm.
Aperture: alt. 13-5, diam. 8-5 mm.
Hah. Mount Kenia, at an altitude of 6000-SOOO feet,

British East Africa.

Jumi'nia desiderata, sp. n. (Fig. 21.)

Shell small, turbinate, with very obtuse apex, reddish

brown ; whorls 5^, rather slowly increasing, moderately

convex, the last ascending in front; suture well impressed
;

umbilicus broad, somewhat deep, partly concealed by the

reflexion of the columellar margin; columella descending

very obliquely, bearing rather interiorly a single plait;

labrum whitish, sinuous, reflexed, projecting inwardly at a

point some little distance below its junction with the parietal

wall, which bears a weak, very oblique lamella; aperture

irregularly quadrate.

Alt. 3, diam. maj. 2 mm.
Aperture : alt. "75, diam. '5 mm.
Hab. Mount Kenia, at an altitude of 9000-10,000 feet,

Briiish East Africa.

Fauxuhis duplicatus, sp. n. (Fig. 22.)

Shell small, sinistral, cylindrically ovate, rimate, brown
;

whorjs 5, the first four regularly increasing, the last ascending
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ill front, having a somewhat \ve;itheied appearance ; suture

well impressed ; umbilicus reduced to a narrow chink; colu-

mella descending in a curve ; labruni continuous, white,

slightly reflexed, obtusely angled above on the outer side

;

aperture roundly ovate, armed with two short, erect, parietal

lamellae placed the one almost above the othcFj the lower of

which is very interiorly situate, a tubercular lamella on the

columella and a sub-basal lamella on the outer lip, above
which, and well inside the shell, occurs a small denticle.

Alt. 3"25, diam. maj. 1'75 mm.
Aperture: alt. 1, diam. '5 mm.
Huh. Between liumruti and Mount Kenia, British East

Africa.

Clausilia deyeneris^ sp. n. (Fig. 23.)

Shell small, thin, cylindrically subulate, brown, streaked

with greyish white; whorls 7, somewhat convex, sculptured

with fine, oblique, closely set, silky, transverse strife; suture

well impressed ; columella whitish, arciied, bearing on the

upper portion a single erect lamella almost at right angles;

labrum continuous, whitish, slightly thickened, scarcely

reflexed ; aperture ovate.

Alt. 6"25, diam. maj. 1*5 mm.
Aperture : alt. 1, diam. '5 mm.
Hah. Between liumruti and Mount Kenia, British East

Africa.

A small degenerate form which almost marks the southern

limit of the genus on the African continent.

Rebmanniella, sec. nov.

Shell having broad, blunt, apical whorls and colunelhi

almost truncate.

Type of section, R. I'nepta,

Limicolaria [Rebmanniella) inepta, sp. n. (Fig. 24.)

Shell fusiform, rather solid, the earlier whorls painted with
transverse s'ate-coloured flame-markings, the later whorls
brownish yellow, stained, streaked, and blotched with greyish
brown ; Avhorls 65, decussately sculptured throughout with
spiral striae and transverse riblets ; suture impressed, slightly

crenellate, margined below; columella descending nearly

vertically, diffused above into a thin polished callus, which
reaches the margin of the labrum, almost truncate below ;

Icibrum simj)le, acute, somewhat receding above and below
;
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aperture rather narrowly inversely auriform ; interior of shell

pale bluish white, polished, nacreous.

Alt. 58, diam. raaj. 27, diam. min. 2-i mm.
Aperture: alt. 21, diam. 14 mm.
Iloh. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa.

I am inclined to include in this section Lhnicolaria dohert/i'i^

Smith *, from Uganda, and also Li'micolaria keniana, Smith t>

from Mount Kenia.

Krapfiella, gen. no v.

Shell bulimiform, perforate, with apical whorls large, broaJ,

unci sculptured with spiral strice, the later wiiorls marked
only with transverse wrinkles ; columella not truncate.

Type of genus, K. mirabilis.

Krapfiella mirabilis, sp. n. (Figs. 25 A, 25 B.)

Shell elongately ovate, rather thin, yellowish brown
j

whorls b\, the apical whorls closely but coarsely spirally

striate, tlie later whorls sculptured with transverse liblets
;

suture well impressed, somewiiat crcnellate ; umbilicus

narrow, deep, partly concealed by the outward expansion of

the columella; columella glassy, slightly oblique, outwardly

expanded ;
peristome simple; aperture inversely auriforln.

Alt. 235, diam. maj. 13, diam. min. 11 mm.
Aperture : alt. 10'25, diam. S'S mm.
Hah. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa.

Ilomorus egregius, sp. n. (Fig. 26.)

Shell subulate, glossy, polished, shining, yellowish olive
;

whorls 11, somewhat convex, maiked with transverse growth

strife; suture well impressed, somewhat crenellate; colu-

mella curved, obliquely truncate below, a light well-defined

callus extending from it to the margin of the labrum above
;

labrum simple ; aperture elongately inversely auriform.

Alt. 51*75, diam. maj. 18, diam. min. 11 mm.
Aperture : alt. 13, diam. 5'5 mm.
Ilah. Mount Kenia, at an altitude of 6000-8000 feet,

British East Africa.

Curvella deliciosa, sp. n. (Fig. 27.)

Shell ovately fusiform, thin, vitreous, pale greenish white

;

* J. Malac. viii. p. 05. t J- Coiicb. x. p. 318.
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whorls 4^,, the first three and a half ^e.^ulally increasing, the

last large^ the apical whorls smooth, the later whorls beauti-

fully sculptured with fine, glassy, regularly distant, arcuate

costulai ; suture well impressed ; columella almost vertically

descending, stained with pale reddish chestnut, a moderately

thick well-defined parietal callus joining it with the lip above

;

labrum simple, acute, receding above and below ; aperture

elongately inversely auriform.

Alt. (j'6, diam. maj. o'5 nmi.

Aperture: alt. 3'5, diam. 1*75 mm.
Hah. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

Kenia, subgeu. nov.

Shell subulate, transversely striate, with oblique truncate

columella, the later whorls, and especially the last, much
elongated ; aperture receding at base.

Type of subgenus, Kenia suturalis.

Kenia sutwalis, sp. n. (Fig. 28.)

Shell subulate, thin, semitransparent, polished, shining,

yellowish olive ; whorls 7, the last two flattish and more
elongate in pro})ortion to the remainder, the upper whorls

sculptured with oblique transverse striae, which become less

marked on the later whorls ; suture impressed, ornamented
with a narrow, cream-coloured, sublateral, marginal band on
which the terminations of the transverse striaj are very

apparent ; columella descending in a very pronounced curve,

obliquely truncate below, diffused outwards and above into a

thin whitish callus which reaches the upper margin of the

labrum ; labrum simple, acute, receding below ; aperture

inversely auriform.

Alt. 29'5, diam. maj. 8'5, diam. min. 8 mm.
Aperture : alt. 8' 5, diam. 4*5 mm.
Hah. Mount Kenia, at an altitude of 0000-10,000 feet,

British East Africa.

Suhulina doJiertt/i^, Smith, from Uganda, specimens of

which also occurred on Mount Kenia at from 6000-8000 feet,

may perhaps also be included in the present subgenus.

Kenia iredalei, sp. n. (Fig. 29.)

Shell subulate, whitish, covered with a golden-brown

* J. Conch. X. p. 319.
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peiiostracum : whorls 7, nioderutely flat, maiked only witii

lines <if growth ; suture impressed ; cokimella somewhat
curved, abruptly truncate; labrum simple, receding below;

aperture inversely auriform.

Alt. 16"75, diam. maj. 4*5 mm.
Aperture : alt. 4o, diam. 2 mm.
Bab. Mount Kenia, 6000-8000 feet, British East Africa.

Opeas orestias, sp. n. (Fig. 30.)

Shell fusiform, yellowish white, thin, rimate, with obtuse

and rather large apex ; whorls 5^, convex, the first one and a

half smooth, the remainder sculptured with somewhat coarse

transverse riblets; suture deeply impressed; perforation

reduced to a mere chink ; columella descending obliquely,

reflexed; labrum acute, simple ; aperture elongately ovate.

Alt. 4 mm., diam. maj. 2 mm.
Aperture : alt. 1, diam. nearly '5 mm.
Bab. Mount Kenia, at an altitude of 9000-10,000 feet,

British East Africa.

Opeas terebra, sp. n. (Fig. 31.)

Shell elongately subulate, shining, yellowish white, thin
;

whoils lOi, the apical whorls smooth, submammillary, the

remainder flattish, sculptured with fine, transverse, arcuate

costula3 ; suture impressed, rather coarsely crenellated by the

terminations of the transverse costulse ; columella thickened,

descending in a slight curve ; labrum white, slightly reflexed
;

aperture inversely auriform.

Alt. 12'5, diam. maj. 2"75 mm.
Aperture : alt. 2"25, diam. 1 mm.
Bab. Between Bumruti and Mount Kenia, British East

Africa.

Opeas rumriitiensis, sp. n. (Fig. 32.)

Shell rather shortly subulate, thin, semitransparent, wax-

coloured, with rather blunt apex ; whorls 6, slightly convex,

sculptured with transverse, arcuate, somewhat closely-set

costulse ;
suture impressed, margined below ; columella

verticiilly descending, narrowly reflexed ; labrum simple
;

aperture inversely auriform.

Alt. 6, diam. maj. 2, diam. min. 1-75 mm.
Aperture: alt. 1-75, diam. '5 mm.
Bab. Between Rumruti and Mount Kenia, British East

Africa.



new Shells from British East Africa. 475

Opeas avgustior^ sp. n. (Fig. 33.)

Shell differing from 0. rumrutiensis in its rather narrower

form and more acuminate apex, in having an additional

whorl and a half, coarser transverse sculpture, crenellate and
not margined suture, more obliquely descending columella,

and shorter aperture.

Alt. 7-25, diam. niaj. nearly 2 mm.
Aperture : alt. 1'25, diam. "5 mm.
Hah. Between Rumruti and Mount Kenia, British East

Africa.

Opeas vicina, sp. n. (Fig. 31.)

Shell differing from 0. angustior in its shorter and more
tapering form, ratjier more convex whoil>!, of which there are

but six, coarser sculpture, rather less oblique columella, and
shorter aperture.

Alt. 5*25, diam. maj. 1'75, diam. min. 1'5 mm.
Aperture : alt. 1, diam. "5 mm.
Hab Between Rumruti and Mount Kenia, British East

Africa.

Ancylus crassistriatics, sp. n. (Fig. 35.)

Shell somewhat conical, oval, with subcentral apex, choco-

late-brown in colour, scu'ptured with coarse, wavy, radiate

stripe ; margin somewhat serrated ; interior reddish brown,
poli^iied, shining.

Alt. 2, diam. maj. 4*5, diam. min. 3 mm.
Hah. Between Rumruti and Mount Kenia, British East

Africa.

Pisidium kenianum, sp. n. (Fig. 36.)

Shell solid, somewhat trigonal, convex, very finely con-

centrically striate; umbones large; dorsal margin arched;
ventral margin rounded ; anterior side rather abruptly

descending; ])Osterior side slightly produced, rounded;
cardinal teeth in right valve small, oblique; anterior lateral

elongate, erect
;

posterior lateral also elongate, slightly

rounded; cardinal teeth in left valve situated at an obtuse

angle to one another, the anterior broad below, the posterior

small ; the anterior lateral in left valve posteriorly bifid,

angled in the middle, outwardly projecting; the posterior

lateral elongately anteriorly bifid, also projecting, slightly

grooved above.
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Long. o'75, lat. 4 mm.
IJuIk Between Kumruti and Mount Keiiia, British East

Africa ; a few specimens were also collected on Mount Kenia
at an altitude of from 9000-10,000 feet.

Mr. B. B. Woodward, who has very kindly examined tliis

species for me, informs me that it in some measure resembles

the P, sujyinuiHj A. Schmidt, of North-western Europe.

EXPLANATION OF THE PLATES.

Plate XI.

Fiff. 1, Ennea coiisobrina, sp. n.

Fig. 2. iota, sp. n.

Fiff. 3. keniana, sp. n.

Fiff. 4. optata, sp. n.

Fiff. 5. pilula, sp. n.

Fiff. 6. pretiosa, sp. n.

Fiff. 7. princei, sp. n.

Fiff. 8. simplicivia, sp. n.

Fig. 9. Thapsia rumrutiensis, sp. n.

Fig. 10. Zivffis ffaziensis, sp. n.

Fig. 11. consanffuinea, sp. n.

Fiff. 12. keniana, ?p. n.

Fig. 13. Trachycystis planulafa, sp. n.

Fig. 14. pseudocharojxi, sp. n,

Fiff. 15. approximmis, sp. n.

i^zV/. 16. rugosa, sp. n.

i"'?//. 17. Acanthinttla exputriata, sp. n.

Fig. 18. Sachis virginea, sp. n. '

i^Yy. 19. turricnln, sp. n.

i-Yi/. 20. Cera8tu.s nobilis, sp. n.

i^z^. 21. Jaminia desiderata, sp. n.

Fig. 22 Fauxiilus diiplicutus, sp. n.

P?$r. 23. Clmisilia degeneris, sp. u.

Plate XIT.

jF?V/. 24. Limicularia {Rehma7miella) i^iepla, sp. n.

i'V'/. 25 A. Krapfiella mirahilis, sp. n.

i^«^. 25 b. . Apex, enlarged.

Fig. 26. Homorus egregius, sp. n.

-fY*/. 27. Cm'vella deliciosa., sp. u.

i^?]^. 28. Kenia suturalis, sp. n.

Fig. 29. iredalei, sp. n.

i-Y*;. 30. 0/:>e«s orestias, sp. n.

i'i'^. 31. terebra, sp. n.

7*7^. 32. rumriitiensis, sp. n.

J^«^. 33. angustior, sp. n.

Fig. 34. vicina, sp. n.

i-li^. 35. Ancylus crassistriatus, sp. n.

Fty. 36. Pisidium kenianum, sp. u.

I
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LV. — Descrijjfions of Three new Species of Fresh irafer

Fishesfrom Snith Africa. By J. I). F. GiLCHRIST, D.Sc,
and W. Wakdlaw Thompson, F.Z.S.

Laheo seeheri, sp. n.

Depth of body nearly 5 times in total length, excludinj^

caudal, length of head 4^ times ; width of head nearly | its

length ; snout j)roniinent, projecting, rounded and slightly

])ointed, longer than postocular part of head and 2y'o times

in length of head; eye lateral^ nearer to gill-opening than to

point of snout, 7 times in length of head, 3? times in inter-

orbital width ; width of mouth, with lips, a little more than

^ length of head ; lips well-developed, with transverse plicw

on inner surface, fringed with papillae; the lower lip with
prominent papilla? scattered on it and festooned on lower
ei\gQ ; rostral flap fringed ; no barbel visible.

i)orsal IV y, nearly equidistant from nostrils and base of

caudal, upper border en;arginate; longest branched ray

about i length of head. Anal III b, does not reach to base

of caudal. Pectoral ^ length of head, does not reach to

ventral, which is inserted below 4th branched ray of dorsal.

Caudal deeply forked, the lower lobe pointed and longer than

upper; caudal peduncle nearly twice as long as deejt.

Scales 83, lat. tr. ^-^ ; 16 rows of scales between lateral lino

and root of ventral, about 32 rows round caudal peduncle.

Colour (of preserved specimen) dark bluish brown above,

light coloured on belly ; body covered with minute dark
sj)eeks.

One specimen, '2(S'6 nmi. in length, from Olifant's River,

Transvaal [Dr. Seeher).

Varicorhiuus nasutus, sp. n.

(Morobe.)

Depth of body o^-^ times in total length excluding caudal,

length of head 4^^^ tunes ; width of head about | its length.

Snout j)ointed and prominent, shorter than postocular portion

of head; eye lateral, 7 times in length of head and 3^ times

in interorbital width; width of mouth A length of head;
rostral flap pointed and overla})s symphysis of upper jaw

;

a double row of papillai behind premaxillary ; \\\o barbels

on each side, the lower longer than the upper and | diameter

of eye.
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Dorsal IV 9, outer border of fin slightly emarginate, no
ossified ray, the longest branched ray about -^^ length of

head; the anterior rays^ from 4th to 6th, have a skinny flap

on each side along the greater part of their posterior edge.

Anal III 5, similar to dorsal, reaches base of caudal.

Pectoral a little more than | length of head and not reaching

to ventral, wh.ich is inserted below posterior half or middle of

dorsal. Caudal forked ; depth of caudal peduncle It times

in its length. Scales 30, lateral line very indistinct

anteriorly and marked on posterior half of body by small

round holes, lat. tr. ^ ; 3 rows of scales between lateral line

and base of ventrals, 12 rows round caulal peduncle. The
scales on the body are very large, those below po-sterior

margin of dorsal baling the largest and more than twice

diameter of eye ; tiie scales on the belly are much smaller
;

head entirely scaleless.

Colour (of prestrved specimen) bluish above, flesh-

coloured below.

One specimen, 482 mm. in lenj^th, from gorge below

Victoria Falls, Zambesi River (F. W. Syhes).

Varicorhhms 7iehpruitensis, sp. n.

Bo ly compressed, depth 33 to 4 times in total length

excluding caudal, length of head 4^ to 4^ times, width of

head f to | its length ; snout prominent, rounded, shorter

than postocular portion of head ; eye lateral, 4f to 4| times

in length of head and about twice to 2f times in interorbital

width ; width of mouth about ^ length of head ; no baibel
;

small tubercles on snout; mouth feebly curved.

Dorsal III 8-9, upper edge slightly emargii.ate, no ossified

ray, longest branched ray | to ab.)ut same length as head.

Anal II 5, similar to dorsal, does not reach base of caudal.

Pectoral ^ to about same length as head, does not reach

ventral, which is inserted bi-low 2nd branched ray of dorsal.

Caudal forked, the lobes pointed ; caudal peduncle 1| times

to twice as long as deep. Scales 34-35, hit. tr. ^ ; 2| rows

of scales between lateral line and base of ventral, 14 rows

round caudal peduncle.

Colour (of preserved specimens) bluish black, darker

above.

Two specimens, 145 mm. and 158 mm. in length re-

spectively, trom Nelspruit, Transvaal.

I

i
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LVI.

—

Nif(s on Fossorial Hymenopfera.—IV.

By Rowland E. 'J'urner, F.Z.S., F.E.S.

Remarlcs on the Genus Palarus.

The following remarks are founded on tlie specimens of

r<iJ(irHs in the National Collection at South Kensington,

Avhich I have recently rearranged, and also on the collection

of Colonel C. G. Nurse, which he has kindly lent to me for

the purpose. The National Collection, though recently much
improved by the purchase of the Saunders collection and by

specimens from Karachi presented by Mr. Comber, is still

poor, especially in species from Asiatic Russia. The species

with which 1 am acquainted, together with a few others

which are sufficiently well described, if classified according to

the apical abdominal segment of the male, fall into live

natural groups :

—

I. Seventh dorsal segment bifurcate at the apex.

1. P. oneili, Brauns ; 2. P. rtifipes, Latr. ; 3. P. variegatns,

Fabr. ; 4. P. spmolce, Sauss. ; 5. P. fortistriolatus, Cam.;
6. P. affinis, Moraw. ; 7. P. rothschtldi, Grib.

II. Seventh dorsal segment narrow and truncate or shallowly emar-

ginate at the apex.

1. P. indicufs, Nurse; 2. P. saundersi, Morice ; 3. ? P. donija-

lensis, Klug ; 4. ? P. aurantiacus, Ead.

III. Seventh dorsal segment trideutate at the apex.

1. P./z<72cr«rms, Moraw. ; 2. P. bisiynatus, Moraw.; 3. P. se-

raxensis, Ead. ; 4. P. Icetus, Klug ; 5. P. fabius, Nurse
;

6. P. lepidus, Klug ; 7. P. nursei, Turn. ; 8. P. co7ifiisus,

Turn.

IV. Seventh dorsal segment truncate at the apex, with lateral spines at

the base.

1. P. orientalis, Kohl; 2. P. lutifrons, Kohl.

V. Seventh dorsal segment broadly subtruncate at the apex, without

lateral spines.

1. P. comheri, Turn.

The third group is also distinguished by the greater dis-

tance between the eyes on the vertex. P. penthiri, Brauns,

seems to form a sixth group.

The genus is isolated airong the Sphecoidea, showing no

near relationship to any other, and when the group is revised

(Can hardly be associated with the Larridse. Kohl practically
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leaves the oxnu.s miclassificd, tliough associating it provision-

ally with tiie Larriilfo,

Most of the species belong to the Palsearctic and Ethiopian

"Regions, only one species iiaving been found in the part of

India really belonging to the Oriental Region, though seven
must now be included in the fauna of British India. The
collections of Colonel Nurse and Mr. Oomber are particularly

interesting, showing that the fauna of Quetta is maiidy
Palsearctic, while at Karachi and Deesa there is a strong

Palffiarctic element in a fauna that is mainly Indian, the

country between the Rajputana desert and the passes into

Beluchistan being a borderland between the two regions.

Pal'iTus variegatus, Fabr.

TipJn'a vavier;ata, Fabr. Spec. Insect, p. 451 (1781). $.
Crabroflaiyipe^, Fabr. Spec. Insect, p. 470 (1781).

Palarnsjlavipes, Latr. (Jeu. Crust. & Insect, i. (1806).

As I have previously pointed out, the name varip.gulns

should be used for this species.

Pdlarufi fortistriohttus, Cam.

Palarus fortistriolatus, Cam. Ann. & Mag. Nat. Hist. (7) xx. p. 91

(1907).

This species is nearest to P. spinoke, Sauss., but has tiie

pleura} more closely punctured. There is no tubercle or

lateral spine on the sixth ventral segment of the male.

Pakirus iridicui^, Nurse.

Palayas mdictis, Nurse, Journ. Bombay Nat. Hist. Soc. xv. p. 4 (1903).

This is ])robably a geographical race of P. donjalennSj

Klug, and is somewhat intermediate between the typical

form and P. aurantiacus, Rad. Females from Karachi (ex

coll. Comber) have the median segment black in the middle,

as in King's figure, the mesonotum black, with an obscure

ferruginous line on each side, and the wings flavo-hyaline at

the base. Otherwise the specimens answer well to Radosz-
kowski^s description.

Palarus funerarius, Moraw.

Falarus fimevayius, Moraw. Hor. Soc. ent. Ross, xxiii. p. 136 (1889).

Palarus quiescens, Nurse, Jouru. Bombay Nat. Hist. Soc. xv. p. 5

(1903).

Ilah. Deesa [Nurse) ; Karachi [Cornier) ; Mungnlia
[Moraw itz).
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Palarus hetus^ King.

Palarus latus, Klug, Symbol, physic. (1845). J 5,
Larra annnlata, Walker, List of Hymen, in Egypt, p. 2o (1871). c?.
Stizus toalkeri, Handl. Sitzber. Akad. Wiss. Wieu, ci. p. 177 (1892).

A male specimen, evidently named by Walker, is in the
British Museum. It answers well to Walker's description,
and may possibly be the type.

Palarus fahius, Nurse.

Palarus fahius, Nurse, Bombay Nat. Hist. Soc. xv. p. 6 (1903).

Very near Jcetus, Klug, but tiie depression on the middle o£

the median segment is narrower and not so deep, and the
transverse ridge on the second ventral segment of the male is

much less developed. The scutellum in the male is yellow,
as in the female.

Palarus nursei, sp. n.

S . Niger ; mandibuHs, clypeo, pronoto liuea interrnpta, callis

humeralibiis, macula ante alas, tegulis, mesopleuris macula
magna, postscutello, segmentis dorsalibus fasciis transversis, pedi-

busque flavis ; segmento veutrali secuudo apice cristato, ano
tridentato.

$ . llari simillima, segraeutis abdominis apice fusco-ferrugineis,

area pygidiali ferruginea.

(J . Clypeus smooth and shining, very broadly rounded at

the apex ; a narrow longitudinal carina between the antennse,

obscurely continued on the front, not quite reaching tlie

anterior ocellus. Mandibles strongly notclied on the lower
margin. Antenna3 thickened towards tiie apex, the second
joint of the tlagelluni distinctly longer than tlie third, joitits

8-13 broader than long. Anterior ocellus large and round,
the posterior ocelli much sn]aller and oval. Eyes separated

on the vertex by a distance not quite equal to the length of
the second joint of the flagellum. Front and mesoiiotum
minutely punctured and covered with very fine whitish

pubescence. Scutellum shining and almost smooth, with a
strongly depressed line of deep punctures at the base; meso-
pleurse shining and very sparsely punctured. Median seg-

ment with a deep and rather broad longitudinal depression in

the middle, obliquely striated. First dorsal segment concave
at the base, with an elevated carina on each side ; first

ventral segment with two small tubercles near the middle,

beyond which the segment is strongly depressed to the apex;

Ann, d) Mac/. X, Hist. Ser. 8. Vol. vii. 32
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second ventral segment raised into a broad transverse ridge

at the apex ; ventral segments 3-6 with an arched carina or

raised space before the apex ;
apical segment tridentate at

the apex, the median tooth stouter and slightly longer than

the lateral. Appendiculate cell not very distinct; third

transverse cubital nervure received very near the apex of the

radial cell ; second cubital cell with a very short petiole, very

broadly triangular, longer on the cubitus than the third

cubital cell ; first recurrent nervure interstitial with the first

transverse cubital nervure.

Black; the mandibles (except at the apex), clypeus, a

narrow transverse line above the base of the antennse, an

interrupted line on the pronotum, tegulse and a spot in front

of tliera, a large vertical spot on the mesopleurge, post-

scutellum, a broad transverse band on each dorsal segment of

the abdomen, strongly arcuate in the middle on segments 4-6,

the femora (except at the base), tibiffi, and tarsi pale yellow
;

antennae fuscous; the apical margins of the dorsal abdominal

segments and the ridge at the apex of the second ventral

segment fusco-ferruginous. Wings hyaline, nervures pale

testaceous.

Length 9 mm.
? . As in the male, but differs in the absence of tubercles

or ridges on the ventral abdominal segments ; the pygidial

area is smooth, long and narrow, pointed at the apex. The
first recurrent nervure is received by the second cubital cell

near the base.

The sides of the scutellura and of the median segment and

ventral segments 2-4 are marked with yellow. The two

basal ventral segments and the pygidium bright ferruginous.

Posterior and intermediate legs stained with ferruginous.

Length 9 mm.
Hah. Quetta {Nurse) ; May and June.

Near P. lepidus, Klug, but differs in the darker ground-

colour of the abdomen ; the front is flatter and has a frontal

carina instead of a groove, and the scutellum is smoother.

In the male the ridge on the second ventral segment is less

developed and the first recurrent nervure is differently placed.

It is also a less robust species.

Palanis confusus, sp. n.

Very near F. nursei, but differs as follows :

—

cJ . The anterior margin of the clypeus almost transverse
;

eyes separated on the vertex by a distance equal to the length

of the two basal joints of the flagellum, posterior ocelli almost
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round, mesonotum and scutellum more closely and distinctly-

punctured, the depression on the median segment broader

anteriorly, abdomen finely and closely punctured instead of

almost smooth ; the ridge at the apex of the second ventral

segment only slightly developed ; first recurrent nervure

received near tlie base of the second cubital cell. The yellow-

bands are confined to the three basal abdominal segments,

being replaced on the others by fusco-ferruginous. The
wings are very faintly tinged with fuscous.

? . Differs as in the male, but the eyes are quite as near

together on tlie vertex as in P. nwsei ; the median segment
has a large yellow spot on each side near the middle and the

pygidial area has a low longitudinal carina and is sparsely

but deeply punctured.

Length, (^ S, ^ d mm.
Hab. Algeria {Eaton), June 1893 ; c? ? • Aine Kriar,

June 1896; ?.
Ex coll. E. Saunders, in which it was confused with

P. lepidus, Klug, from which it differs by the frontal cha-

racters, the distance between the eyes on the vertex, and
otherwise. Tlie male is of slender build, as in P. nursei,

but the female is robust, as in P. lepidus.

The male is the type.

Palarus orientalis, Kohl.

Palarus orientalis, Kohl, Verb, zool.-bot. Ges. Wien, ixxir. p. 422
(1884).

Hab. Ceylon {Kohl) ; Deesa (jVurse).

Two males and one female taken at Deesa by Colonel

Nurse (March and April).

The female does not differ from the male in colour. The
pygidial area is black, strongly longitudinally striated, broad

at the base, rather sharply narrowed near the middle and
produced into a point at the apex.

Palarus comberi, sp. n.

J . Xiger ; cl}-peo, mandibulis (apice excepto), tegulis, macula
mesopleurarum, fasciisque interruptis Begmentorum. 1-6 pallida

flavis
; pedibus flavo-variegatis ; alls sordide byalinis, nervulis

testaceis, Pygidium inerme.

Long. 13 mm.

Mandibles with a notch on the outer margin near the

middle ; clypeus very broadly rounded at the apex, slightly

32*
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convex at the base, flattened towards tlie apex. Eyes sepa-

rated on the vertex by a very narrow line ; the anterior

ocellus much larger than the others, which are oval and

separated by a longitudinal carina. Antennae shorter than

the mesonotum and scutellum combined, thickened towards

the apex, the second joint of the flagelium longer than the

first and third combined, the fifth joint as broad as long.

Mesonotum finely and rather closely punctured, scutellum

shining and almost smooth. Median segment and pleurae

very finely punctured, the median segment with a concave

depression rounded posteriorly, a narrow, smooth, triangular

area on the posterior truncation, the margins of the area

raised into carina? which converge before the apex of the

truncation. Abdomen shining, minutely punctured ; the

first segment concave-truncate at the base, densely clothed

with long greyish-white pubescence on each side of tlie trun-

cation ; the apical half of the second ventral segment very

stronoly transversely elevated, the basal and apical margins

of the elevated portion raised and forming strong carinse

;

sixth seo-ment with a small tubercle on eacli side near the

apical angles ; seventh dorsal segment rugosely punctured,

much longer than broad, subcarinate longitudinally in the

middle, slightly depressed and almost truncate at the apex.

Radial cell narrowly truncate at the apex, tlie appendiculate

cell not clearly defined, second cubital cell small, with a

short petiole, triangular, receiving the second recurrent

nervure just before the apex; the first recurrent nervure

received Ijy the first cubital cell, separated from the second

cubital cell by more than half the length of that cell on the

cubital nervure; third transverse cubital nervure not oblique,

slightly curved outwards, not nearly reaching the apex of the

radial cell.

Black ; mandibles (except at the apex), clypeu=!, a line on

each side of the pronotum, tegulae, a spot on the mesopleurae,

a transverse band on each side on dorsal abdominal segments

1-6, narrowly interrupted in the middle on the second and

third segments, more broadly on the others and enclosing a

black spot on each side on segments 3-5, a baud on the third

ventral segment and a spot on each side of the second, and

the femora, tibiae, and tarsi beneath pale yellow. Wings
hyaline, stained with pale fulvous at the base, nervures testa-

ceous. Pubescence whitish, very close on the sides of the

median segment and on the seventh ventral segment.

? . As in the male, but without the yellow spot on the

mesopleurffi, without the elevated process on the second

ventral segment; the sixth dorsal segment long, pointed at
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tlie apex, the sides raised and forming carinse^ within which
are two cariiiai converging towards the apex and enclosing an
inner rugulose area, raised above the lateral margins. The
first recurrent nervare is rather nearer to the second cubital

cell than in the male.

Ilah. Karachi [E. Comber), October; (^ ? . Deesa
{Nurse).

The male is the type.

In the almost complete absence of the appendix to the
radial cell this species agrees with latifrons^ Kolil. The
second cubital cell is very narrowly triangular, so that the
distance between the recurrent nervures is no greater than is

usual in the genus, although in this species the tirst recurrent
is received by the first cubital cell. The third cubital cell

is almost rectangular. In the form of the apical segment
in the male the species is isolated, differing from all others,

the dorsal plate being much broader than in P. saundersi,

Morice, the only other species, so far as I know, in which
there are no spines or bifurcation.

P. saundemi may prove to be the male of dongalensis,

Klus:.

LVII.

—

Descriptions and Records of Bees.—XXXVI.
By T. D. A. CocKERELL, University of Colorado.

Megachile rufovittata, Ckll.

The United States National Museum contains one of each
sex, collected by T. Fukai at Horisha, Formosa. I also find

a male in the Sauter collection from the Berlin Museum,
collected at Kanshirei, Formosa, June 8, 1908. The male is

about 13 mm. long, narrow, with pubescence much as in the
female, the abdomen with narrow entire red hair-bands, and
some red hair in the basal depressions of the segments, the
face with much red hair, the vertex and disc of thorax with
a good deal of black hair. The mandibles are quadndentate,
the teeth sharp, the second one smaller than the others

;

antennse long and black ; anterior coxae with short spines,

hidden among the hairs ; anterior tibise and tarsi simple

;

sixth abdominal segment retracted, its upper surface granular,

elevated in the middle, and with only scattered erect dark
hairs in the Kanshirei specimen, but in the other with some
appressed pale yellow tomentum in the middle; margin of
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sixth segment broadly rounded, strongly notched in the

Kanshirei specimen, slightly in the other, not at all dentate ;

no subapical ventral teeth. The male of M. rufovittata has

a rather close superficial resemblance to M. rotundipennis,

W. F. Kirby, from Christmas Island.

Megachile igniscopata, sp. n.

? .—Length 13 mm.
Closely resembling the Australian M. pictiventris, Smith,

but with the mesothorax shining, and sparsely punctured in

the middle j the shovel-shaped abdomen has distinct metallic

purple tints, narrow dull white hair-bauds, evanescent in the

middle, and ventral scopa bright orange fulvous, with a few

slightly fuscous hairs at the apex of the last segment. In

Bingham's table of Indian species it runs to M. chlorigaster.

Cam., a much smaller species. Hair of head and thorax

mainly white, dense and with a slight creamy tinge on front,

tubercles, and sides of metathorax ; on vertex it is black,

and on mesothorax, Avhere it is very thin and inconspicuous,

largely black, but on scutellum it is all pale; mandibles

quadridentate, the third tooth extremely broad ; clypeus

normal, densely punctured, with a smooth median band,

which forms a T with a smooth band along the lower margin
of the supraclypeal area ; eyes dark reddish ; sides of vertex

shining, with strong well-separated punctures ; antennse and
tegulae black ; scutellum smooth and shining in front, other-

wise well punctured. Wings hyaline, strongly and broadly

darkened along apical margin ; abdomen with small, distinct,

well-separated punctures ; legs black, with pale hair, that on
inner side of tarsi ferruginous ; hind basitarsus broad and
flat ; claws with a basal tooth.

Hab. Takao, Formosa, October 11, 1907 (Sauter). Three
females in Berlin Museum.

Megachile spissula, sp. n.

? .—Length 10^ mm.
Black, including legs and antennse, narrow and parallel-

sided, very closely resembling the American M. subeocilis,

Ckll.
;
pubescence rather dull white, forming very narrow

entire bands on the hind margins of the abdominal segments
;

ventral scopa white, with a slight creamy tint, on the last

segment very short and pale reddish. Head oblong, elevated

posteriorly ; eyes dark brown ; mandibles broad, rugose,

quadridentate, the teeth short ; sides of face with spreading
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white hair ; clypeus very densely punctured, not keeled^ its

lower margin in the middle with a pair of small nodules, and

projecting between them a tuft of pale orange hair ; supra-

clypeal region elevated, convex, very densely punctured, the

punctures running into striae ; front very densely punctured ;

vertex with extremely large separated punctures
;
punctures

on mesothorax and scutellum large and distinct (but not so

large as those on vertex), those on mesothorax more or less

running into striae; area of metathorax granular; hind part

of mesothorax with a few hardly noticeable brown hairs
;

tegulse piceous. Wings dusky ; anterior tibise and tarsi

with bright ferruginous hair on inner side ; hind basitarsi

broadened and flattened, with red hair on inner side; spurs

light reddish. Abdomen finely but very distinctly punctured,

segments 2 to 4 very strongly transversely sulcate, the

punctures beyond the sulcus larger than those before.

Hab. Formosa (Sauier). One female in Berlin Museum.
In Bingham^s table of Indian species this runs to

M. cephalotes, Smith, which has a quite differently shaped

head. The second and third joints of the maxillary palpi

are very bristly ; the claws have no basal tooth ; the last

abdominal segment is higher than long, vertically descending

until it bends to form the apical lip ; these characters, with

the narrow form and general structure and appearance,

justify the inclusion of M. spissula in Robertson's subgenus
or genus Oligotropus, hitherto known only in the North
American fauna.

Megachile tranquilla, sp. n.

? .—Length 8-9 mm.
Black, with black and white hair, the abdomen with con-

spicuous narrow entire white hair-bands ; ventral scopa
white, sufi'used in the middle with ferruginous, on last

segment black ; form rather compact
;
general appearance

exactly like the European M. rotundata ; it may be known
from rotundata, and also from all the closely allied Formosau
species, by the dense white hair of the front having con-
spicuous black hairs intermixed. Another very similar

species is the Australian M. quinquelineata, Ckll., but this

has the hair on inner side of hind tarsi purplish black,

whereas in M. tranquilla it is clear ferruginous. Other close

allies are M. seychellensis, Cam., from the Seychelles Islands,

and M. pahnarum, Perkins, from the Hawaiian Islands.

Mandibles quadridentate ; hair of head white, black on
vertex, and mixed with black on front ; clypeus very densely
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punctured, but shining, not keeled, the lower margin finely

crenulate or nodulose ; supraclypeal area shining, sparsely

punctured in middle ; vertex, mesothorax, and scutellura

closely and finely punctured ; hair o£ thorax white, abundant,

but black on disc of mesothorax, and much long black hair

on scutellum ; tegulie dark brown. Wings slightly dusky.

Legs with silvery hairs, those on inner side of tarsi orange-

ferruginous ; spurs ferruginous ; hind basitarsi broad and
flat. Abdomen black between the bands, with short black

hair.

Hob. Formossi (Sauter). Two females in Berlin Museum.
The type is from Taihanroku, June 11, 1908; the other

from Takao, Oct. 1, 1907.

Megachile rixator, sp. n.

? ,—Length about 12 mm.
Black (including legs), but flagellum ferruginous beneath;

form rather narrow and parallel-sided
;

pubescence pale

ochreous, white ventrally, the ventral scopa white at base,

otherwise light fulvous, strongly fulvous apically
;
general

form and appearance (except for the yellowish pubescence)

like the American M. soledadensis, Ckll.

Mandibles quadridentate ; clypeus densely punctured, but

with a broad shining median low ridge, not amounting to a

keel ; supraclypeal area with its lower part bare and shining,

front covered with dense ochreous hair, with no black inter-

mixed ; hair of vertex rather dark reddish ; vertex with fine

punctures ; mesothorax and scutellum finely and very densely

punctured ; thorax thickly clothed with ochreous hair, short

and darker, but not fuscous, above, white beneath ; teguloe

reddish with pallid margins. Wings slightly dusky. Legs
with shining white and pale yellow hair, ferruginous on inner

side of tarsi ; hind basitarsus broad and flat ; spurs very pale ;

claws with a basal tooth. First abdominal segment with much
ochreous hair, the others with conspicuous narrow entire

ochreous hair- bands; apical segment obliquely descending,

its lateral profile making an angle of perhaps 45 degrees.

Hab. Takao, Formosa, Sept. 29, 1907 {Sauter). Two
females in Berlin Museum.
A series of 19 other females collected by Sauter in

Formosa were at first separated on superficial appearances,

seeming smaller and more compact (length 9 to 10 mm),
with cordate abdomen. These prove on examination to be

M. ri:cator, varying in size, and with the abdomen retracted.

They are all from Takao, collected in September and
October.
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Megachile abluta, sp. n.

? .—Length 9i—10^ mm.
Size, colour, and appearance exactly as in M. rixator, but

readily separable by the folloMdng characters : hair of last

ventral segment black ; hair of vertex fuscous ; clypcus

densely punctured, Avithout any median smooth line ; fiagel-

lum not red beneath ; hair on inner side of tarsi very pale

;

ventral scopa usually paler, the basal half white ; otherwise

the two are essentially the same,

^ .—Length 7-9 mm.
Face densely covered with pale ochreous hair ; flagellura

black ; anterior coxae with short black spines ; anterior tibiae

and tarsi simple, the tarsi red at apex ; sixth abdominal
segment bilobed, the lobes rounded, the dorsal surface with

a large kidney-shaped dense patch of pale hair; no subapical

ventral teeth.

This male looks just like the Australian M. sequior, Ckll.,

except that it lacks the thoracic hair-spots conspicuous iu

sequior. It is even more like the European M. npicalis,

which is without the hair-spots, but M. abluta has a fairly

evident pallid band in the scutello-mesothoracic suture,

wanting in apicalis. In apicalis the margin of the sixth

abdominal segment is denticulate, which is not at all the case

in abluta. The kidney-shaped patch of hair is more extensive

in apicalis, almost entirely covering the dorsal surface of the

sixth segment.

Hab. Formosa (Sauter). 31 females and 34 males in

Berlin Museum. The type is a female from Takao, Aug, 23,

1907. All the females come from Takao, July to October.

The males bear the following data : Takao, May 3_, and July

to October ; Taihanroku, June and July ; Koroton, Sept. 8;
Kagi, Aug. 29.

Megachile subusta, sp. n.

c?.—Length 11-12 mm.
In nearly all respects exactly like the male of M. rufo-

vittata, but with the hair of the vertex and thoracic dorsum
entirely ferruginous, without any fuscous or black. On the

disc of the mesothorax the punctures are close, yet the

shining surface is clearly visible between them, whereas in

rujuvittata this is not the case. The abdomen is much less

closely punctured than in rvfovittata ; thus the disc of the

fourth segment is closely punctured in rvfoviftata, sparsely
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in subusta. The anterior and middle tarsi have long fringes

of white hair behind.

Hab. Formosa {Sauter). Five males in Berlin Museum.
The type is from Koroton, first half of September^ 1907,

Two are from Koroton, Sept. 8 ; two from Kagi, Aug, 20.

M. subusta and rufovittata are certainly distinct species,

yet extremely closely allied.

Meyacldle aspernata, sp. n.

$ .—Length about 10 mm.
Black, with pale pubescence, which is white beneath and

on legs, above ochreous-tinted ; head broad, eyes pale

greenish, moderately converging below ; flagellum ferrugi-

nous beneath ; front very densely and minutely granular-

punctate, concave on each side ; vertex finely irregularly

punctured ; mesothorax and scutellum very densely granular-

punctate, like front ; area of metathorax dull ; tegular rather

light brown, with pallid margins. Wings hyaline; second

r.n. ending nearly as far from end of second s.m. as first

from its base. Legs black ; anterior coxae with strong spines
;

anterior femora with inner surface pale ferruginous ; their

tibise a little reddish apically, and behind with a brush of

white hair ; their tarsi with the first joint bearing a hollow,

boat-shaped scale or lobe, which is pale ferruginous ; the

anterior and middle tarsi are fringed with white hair behind,

the middle ones not only have a large thick fringe, but the

outer surface is densely covered with hair ; the hind tarsi

have a fringe of white hair in front. Abdomen rather short,

finely and closely punctured, with coarse hair-bands ; sixth

segment with the projecting edge broadly rounded, emargi-

nate in middle, and coarsely toothed ; dorsal surface of sixth

segment almost wholly covered with a dense mat of creamy-
white hair ; no subapical ventral teeth ; margins of third and
fourth ventral segments each with a little semicircular patch

of glistening appressed pale yellow hair, quite distinct from
the other pubescence.

Hab. Takao, Formosa, July 1, 1907 {Sauter). One male
in Berlin Museum, the dorsal pubescence in poor condition.

Very distinct from all other Formosa species by the

character of the anterior legs ; the dentate margin of the

sixth abdominal segment recalls the much larger and other-

wise quite different M. kagiuna. I cannot find any species

very closely related to M. aspernata.
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Megachile d'lnura, Ckll.

A female from Foocliow, China {H. R. Caldwell), in the

U.S. National Museum, cannot be separated from the

Formosan 31. dinura. It is in poor condition, having
apparently been in alcohol.

Anthopora zonata (L.).

The Sauter collection from Formosa contains a long series

of A. zonata, or what has passed everywhere as the Linnean
species. The females include eleven from Takao, August to

December, and ten without precise locality. The abdominal
bands vary from bright blue to pale green, but I cannot
distinguish more than one species. So far as the females go,

there is no apparent difficulty in assigning them to A. zonata,

and, according to current usage, the name var. subccerulea

(Lep.) is applied to those with pale bands. An examination
of the males reveals a curious state of affairs. The colour

of the abdominal bands varies as in the females, but there are

other good characters separating the specimens into three

groups, as follows :

—

(1) A. zonata proper, in the sense of Lepeletier and Dours.
Face-markings creamy white ; clypeus with only a

narrow black band on each side ; hair of hind basi-

tarsus entirely black ; fifth ventral segment black,

with black hair, its apical margin broadly excavated

or emarginate ; last ventral keeled. Thirty speci-

mens ; Takao, August to October ; Taihauroku,
June 11.

(2) A. korotonensis, nov. Face-markings light primrose-

yellow ; bands at sides of clypeus rather broad, but
essentially as in zonata ; outer side of hind basi-

tarsus with much white hair ; fifth ventral segment
very dark reddish, black-haired, with a tuft of

white hair on each side (small white tufts also in

zonata), the apical margin broadly excavated, but
also depressed in middle. Koroton, Sept. 8, 1907.

One specimen.

(3) A. calceifera, nov. Face-markings coloured as in

zonata, but black marks at sides of clypeus large,

notched below, having the form of a boot (in a

single specimen the marks are narrower and band-
like) ; hind basitarsi with a good deal of white hair

on outer side : fifth ventral segment coloured like
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the others, except that thei'e is a subapical, round,
suffused, black spot, the hiud margin in middle
straight, neither excavated nor depressed ; last

segment with a round shining depression, in which
is a strong carina. Twenty-three specimens.
Takao, March, April, August, October ; Koroton,
Sept. 8, 1907.

Two other forms come from the Asiatic mainland :

—

(4) A. caldiveUi, nov. Face-markings pale yellow as in

korotonensis, but marks at sides of clypeus large

and notched below, shaped entirely as in calceifera
;

hind basitarsus with some white hair, especially at

base ; fifth ventral segment black, except for the

tuft of white hair on each side, its margin broadly
shallowly excavated ; abdominal bands light blue.

Foochow, China {H. R. Caldwell). U.S. National
Museum. I have erroneously determined this as

A. zonata.

(5) A. subccerulea, Lepeletier. Face-markings very pale

yellow ; clypeus with very large quadrate black

patches as in the female ; hind basitarsus without
white hair ; fifth ventral segment with hind margin
straight. Kalutara, Ceylon, March 1910, 2 ? , 1 cJ

(E. Comber) ; Nasik, India, Sept. 1908 {E. Comber).

British Museum.
I suppose that this is Lepeletier's subcarulea,

as he describes the sexes as having the face-

markings alike. The female agrees well with the

desciiptioD, except that the antennae are red

beneath from the end of the third segment, and
the fifth abdominal segment has black hair in the

middle and white at the sides (instead of the two
intei-mixed). The abdominal bands are pale blue,

as in caldwelli.

From the standpoint of genetics the above insects are

extremely interesting. The differences may be regarded as

plus and minus variations, corresponding probably to

Mendelian allelomorphic pairs, as follows :

—

(1) Face-markings yelloAV ( + ) or white (— ).

(2) Marks at sides of clypeus like female ( + )j or boot-

like (first reduction stage) or narrow bands (second

reduction stage)

.

(3) Hind basitarsus with hair all black ( + ) or partly

white (— ).

(4) Fifth ventral segment entire ( + ) or emarginate (— ).

\
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According to this scheme the several forms may be

tabulated thus :

—

Face-markings. Marks at side Hind basi- Fifth ventral

(Colour.) ofclypeus. tarsus. segment.
A. zonata — — (2) + —
A. korotonensts . . + —(--') — —
A. calccifera .... — — (1) —

-f-

A. cahlwelli + — (li — —
A. subccendea, . . , -f- + -j- -|-

According to this plan^ A. suhccerulea seems to be the

stem-form, while the others represent various degrees of

reduction. A. kuroto7iensis would seem to have been derived

from the Chinese caldivelli ; while zonata and calce/fera may-

represent independent derivatives from subccerulea. It is

possible, however, that the forms inhabiting the same region

(as zonata and calceifera in Formosa) may freely cross, with
Mendelian results, in which case calcnj'era cannot be con-
sidered a valid species. Against this last supposition is the

fact that the several characters seem to go together, with the

single exception in regard to the clypeal marks mentioned
under calceifera.

Still another form from North-west India may be
described as follows :

—

Anthophora comberi, sp. n.

Hair of head and thorax above pale reddish mixed with
black, as in zonata ; abdominal bands very brilliant shining
turquoise-blue; face-markings light yellow ; size of zonata.

d .—-Lateral markings o£ clypeus reduced to small pyri-

form sutural spots (a third reduction stage) ; hind basitarsus

with a few white hairs at extreme base ; fifth ventral segment
elevated in middle and broadly emarginate (Nasik,= type).

. ? .—Clypeal marks large and elongate-quadrate, shaped
as in suhc^rulea, and with the median yellow band broad

;

spots at basal corners of labrum small ; hind basitarsi with
the hair all black ; light hair of legs white, with a brown
stain apically on middle tibise. Hab River, Karachi, Sept.

1909.

Hah. Nasik and Hab River {E. Comber). British

Museum.
In the above scheme this will stand as -h, — (3), -f ?, —

,

This is a considerably larger insect than A. subccerulea.
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A Contribution to our Knoioledge of the Oligochceta of
Travancore. By Dr. LuiGl COGNETTI DE Martiis, Torino,

K. Museo Zoologico.

[Plate XIII.]

The present paper is the result of tlie examination of a

collection belonging to the British Museum and entrusted to

me by Prof. F. J. Bell, who received them from the Tri-

vandrum Museum *.

The first work in which Oligochfetes from Travancore are

mentioned is a paper by Miss S. M. Fedarb published in

1897 (4). Prof. Dr. W. Michaelsen !ias recently discussed

the drilofauna of the entire Indian Empire and adjacent

regions in two valuable works (12, 13). From these works
it results that nineteen species of earthworms have already

been collected in the State of Travancore.

The collection examined by me contains only one of the

species which are contained in Michaelsen's lists, viz. Olyphi-

drihis annandalei, Mich. It contains besides four new species

and a " peregrine" species, Lamjnto mauritii, Kinb., which
has already been collected in other localities of S. India.

At present our knowledge of the drilofauna of Travancore

extends to twenty -four species, as follows :

—

Subfam. Octoch^tin^,

Octoclisetus aitkeni {Fedb.).

pittnyi, Mich.

Fam. MoNiLiGASTRiD-s:.

Drawida barwelli {Bedd.).

ghatensis, Mich.

pellucidus {Bowne), Tar.

pallida, Mich.
travancorensis, Mich.

fakir, sp. n.

Moniligaster desLayesi, E. Perr.

Fam. Megascolecid^.

Subfam. Megascolecin^.

Plutellus timidus, sp. n.

Megascolides tenmalai, Mich.

Lampito mauritii, Kinb.

Megascolex insignis, Mich,

konkauensis, Mich.
travancorensis, f. typica,

Mich.
var. ghatensis, Mich.

Tar. quiloneusis, Mich,

ratus, sp. n.

eunephrus, sp. n.

Pheretima travancorensis {Fedb.),

Subfam. Trigastrin.^.

Dicrogaster affinis (Mich.).

bolani {Mich.).

travancorensis (Fedb.).

Subfam. Ocnerodbilin^.

Gordiodrilus travancorensis, Mich.
Ocnerodrilus occidentalis, Eisen.

Fam. Glossoscolecid^.

Subfam. Glossoscolecin^.

Pontoscolex corethrurus {F. Miill.)

Subfam. Microch^tin^.

Glypbidrilus annandalei, Mich.

* I have to express my sincere thanks to Prof. F. J. Bell for this new

proof of consideration in sending me this very interesting collection.
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This paper was already in type when I received, by the

kindness of Prof. Dr. W. Michaelsen, liis monograph '^ Die
Oligochatenfaunadervorderindisch-ceylonischen Region" (13),

issued in September, 1910. In the following pages is found

a description of Glt/pkidrilus annandahi, Mich., which I

wrote before receiving this monograph. My description agrees

with that of Michaelsen ; the two descriptions supplement
each other.

Fam. Moniligastridae.

Drawida fakir, sp. n. (PI. XIII. figs. 1-3.)

A single immature specimen.

External characters.—Length 85 mm., greatest thickness

3 mm.; number of segments 98.

Colour uniformly lilac-grey.

Head prolobous; body cylindrical, slightly reduced in

diameter at the tail.

Setge strictly paired : aa= hc ; dd a little larger than half

the circumference of the body.

Dorsal pores not seen. Clitellum not developed. Nephri-
dial pores from the third segment, on the anterior margin, in

the lines of the superior dorsal setse {d).

At the intersegmental furrow x.-xi., a little laterally to the

lines of ventral bundles of setae, is present a pair of small

conical tubercles, contained in two small and not very deep
pouches ; these tubercles are in relation with the male pores,

but 1 have not been able to determine whether the pores are at

the summit or at the base of the tubercles (PI. XIII. fig. 1).

The tubercles correspond in shape with those drawn by
Michaelsen (12, pi. xiii. fig. 2) for Drawida sulcata, Mich.

Female pores at anterior margin of the xii. segment, in the

lines of the superior ventral setae (b).

Spermathecal pores at intersegmental furrow vii.-viii., a

little laterally to the lines of ventral bundles of setse.

Internal anatomy.— Septa vi.-vii.—viii.-ix. somewhat
thickened.

Four strong gizzards are distributed in segments xiii., xiv.,

XV., and xvi.

The paired hearts are found in segments vi.-ix. At
X. segment, close behind the anterior septum, a pair of trunks
originate from the dorsal vessel. These two trunks are

directed backw^ards in the ventral region, to unite with the
subneural blood-vessel close to the anterior surface of septum
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A large pair of testicular vesicles runs through septum
ix -x. laterally to the gut. The anteseptal part of each

vesicle (a little more developed at the left side) is divided

into two globular portions by a constriction. The postsepfal

part is more developed than the anteseptal, from which it is

separated by a deep constriction. The postseptal part is

irregularly pear-shaped, diminishing in diameter at the poste-

rior end, and it is entirely contained in the x. segment
(PI. XIII. fig. 2). On the left side the postseptal part is

longer than on the right, and at the end is rather S-shaped.

A sperm-duct-funnel is found in the postseptal portion of

each vesicle, united to its ventral wall just beliind sei)tuni

ix.-x. The sperm-ducts are short and a little undulated
;

they enter into the proximal part of the prostates. The
prostates are white and tubular ; they are closely coiled on each

side. They are of equal thickness throughout their length,

and their distal extremity is provided with a short, thinner,

muscular tract.

A pair of enormously developed ovaries lies in the xi.

segment, suspended to the anterior septum along a line that

almost entirely encloses the gut. The ovaries are enclosed in

a very thin-walled perioesophageal capsule that extends from

septum x.-xi. to septum xi.-xii. At the posterior wall of

the ovarial capsule (viz. septum xi.-xii.) are placed, on each

side, the orifice of an egg-sac and the funnel of the oviduct.

The first is surrounded by a circle and placed dorsally to

the gut. The little oviducal funnels are ventral and con-

nected with the short and straight oviducts.

The egg-sacs are cylindrical and prolonged backwards, but

contained in the xii. segment, in which they are only once

folded. The cavity of the egg-sacs is partially obliterated by

a rich netwoik of blood-vessels, but eggs are wanting.

Spermathecse in viii. segment near to septum vii.-viii.

Each spermatheca consists of a white, thin-walled, spherical

ampulla and a thin, long, bent duct * which traverses the

b idy-wall to open directly to the exterior. Muscular atrial

chambers are wanting. The two ampulla? lie dorsally to the

oesophagus, and the pole of each ampulla, which is opposite

to the origin of the canal, is fastened to the middle line of

the posterior surface of septum vii.-viii. by a very short and

straight ligament (PI. XIII. fig. 3).

Hah. Aruinanallur, 45 km. E.S.E. from Trevandrum {Mr.

I\, Shungara Narayana, 23. vi. 1910).

This WQW species of Drawida is easily distinguished from

* See MichaelseiK (ij) p. 1-39.
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the other species of the same genus by tlie position of the

male and spermathecal pores, number and position of the

gizzards, and shape of prostates.

Fam. MegascolecidaB.

Subfam. MEOAScoLECiy^.

Plutelius timidas, sp. n. (PI. XIII. fig. 4.)

Five mature specimens are in the collection.

External characters.—Length .^0-48 mm., thickness about
1 mm.; segments nearly constant in number, viz. 116-liy.

Colour violaceous grej', at the clitelkim brown violaceou-^.

Head epilobous, prostomium small. The body is a little

compressed behind the clitellum, except the tail.

Setffi paired all along. The dorsal bundles are beyond the

lateral lines. About at the x. segment aa= ^^ ub, «6= | Oc,

bc=cd^ cfl? somewhat smaller than dd, dd a little larger tliau

^ of the whole circumference. The middle lateral distancpa

increase in amplitude behind the clitellum, whilst the

middle dorsal distance is gradually reduced. At the middle
region of the body «a= .| ab, ab= l be, cd= ^ be, dd=cd.
At the tail aa= ab= \ be, dd=:cd=^ be.

First dorsal pore at the intersegmental furrow xi.-xii.

(?x.-xi.).

Nephridial poie>^, at least before the clitellum, nearly in

the lines of the sets b. Clitellum developed all round the

body, and occupying segments xiv.-xvii. The interseg-

mental furrows xiv.-xv., xv.-xvi., and xvi.-xvii. are neaily

obliterated.

Male pores on small papillae on the xviii. segment, about
equally distant from the two bundles of seta?. A second pair

of papillae on the xix. segment, close laterally to the vential

setse b. These pa[)ill£e are prolonged forwards and obliquely,

and thev are connected on each side with the anterior papilla

(PI. XIII. fig. 4).

Female pores on the xiv. segment, a little forwards and
internally lo the first ventral setse (a). These pores are

situated in a small transverse-oval area, which is rather more
distinct than the clitellum (PI. XIII. fig. 4).

A pair of spermathecal pores on the viii. segment, in the

zone of the seta:", between the lines of setai b and c.

Internal anatomy.—First septum v.—vi. very thin; septa

vii.-viii.—xii.-xiii. thickened. A not very strong gizzard

in the v. segment. Intestine without typhlosole.

Nephridial system uieganephric.

Ann. ct' Maff. X, Hi^it. !Ser. 8. Vol. vii. 33
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Testes and spenn-duct-funnels free in the x. and xi. seg-

ments. A pair of little grape-like sperm-sacs depends from

septum xi.-xii. into the xii. segment.

A pair of tubular prostates lies in the xviii. segment, but

a short proximal part of these organs stretches out into

the xix. segment through septum xviii.-xix. The delicate

axial tube of each prostate is not ramified. The sperm-ducts

enter the proximal part of the muscular ducts of the prostates,

which is- a little coiled. There are no penial sette.

A pair of ovaries and oviduct-funnels in the xiii. segment

;

a pair of small egg-sacs in xiv.

A pair of spermathecse in the viii. segment. These organs

consist only of a long pear-shaped ampulla. There are no

diverticula.

Bab. Muvattupuzha, 170 km. N.N.E. from Trevandrum

(Mr. Shungara Aarai/ana, 28. iv. 1910).

This interesting new species is distinguished from others

of the same genus by tlie possession of a single pair of

sperraathecse. This character requires some slight modifi-

cation of the definiiion of the genus Plutellus as given by

Michaelsen *. Spermathecal pores on the viii. segment, in

the zone of setgs, were already found by Michaelsen in

his Plutdlus indicus f. ti/pica f, but that species possesses

a second pair of spermathecal pores in intersegmental

furrow viii.-ix.

Lampito mann'tii, Kinb.

Megascolex mauritii, Michaelsen, (7) p. 227.

Lampito mauritii, Michaelsen, (11) p. 160; (12) pp. 108, 178, 179.

Some mature and several young specimens were collected,

Hab. Murukunpuzha, 15 km. N.W. from Trevandrum

{Mr. Shungara Narayana^ 5. v. 1910) ;
Vazhote, 25 km.

E.N.E. from Trevandrum {ditto, 27. vi. 1910) ; Shertalay,

150 km. N.N.W. from Trevandrum {ditto^ 10. iv. 1910).

Megascolex eunephrus, sp. n. (PI. XIII. figs. 5-7.)

A mature but incomplete specimen.

External characters.—Length 85 mm. (the tail is wanting),

greatest thickness (before the clitellum) 3 ram. ; number of

segments 195.

Colour uniformly lilac-grey.

Head proepilobous. The segments are not blannulated.

* See (7) p. 163, and (10) p. 159.

t See (11) p. 148, and (12) pp. 154, 155.
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Number of setse iipaily constant in each segment, about 24,
both at the anterior and at the middle and posterior regions.

The circles of seise are regularly but not broadly interrupted

ventrally {aa= 2 ah) ; dorsally the setae are a little more
distant.

Clitellum developed all round the body and occupying
segments xiv.-xvii.

First dorsal pore on intersegmental furrow viii.-ix.

On intersegmental furrows (?ii.-iii.) iii.-iv.—viii.-ix. is

found a pair of little nephridial pores, in the lines of setaj e.

In the middle ventral region of the xviii. segment there

are a iew large, but well-mark(d triangular papillae, which
enclose a little triangular area (PI. XIII. fig, 5). One of the

angles of the papilla is directed forwards and extended on
the posterior margin of the xvii. segment. Other angles are

lateral, and near them are found the male pores, in tlie lines

of setae h.

Spermathecal pores two pairs, on intersegmental furrows
vii.-viii. and viii.-ix., in the lines of setse h.

Internal anatomy. — Septa vi.-vii.—ix.-x. moderately
thickened.

A gizzard in the v. segment. The oesophagus is irregu-

larly swollen in segments xv.-xx., but is not provided with
calciferous glands. The wide intestine suddenly begins in

the xxi. segment. Last hearts in the xiii. segment.
On segments iii.-ix. is found respectively a pair of large

nephridia. These organs consist of a proximal portion, from
which originates a thin-walled ribbon-like duct, which in-

creases in length from the first to the seventh pair of

nephridia and passes through the body-wall at the extreme
anterior margin of each segment. The proximal portion of

these meganejjhridia is conspicuous, and consists of a tuft of

very thin whitish filaments, each of which contains a long
strip of nephridial tubule.

From the x. segment the nephridia are diffused and very
small, but on the xiv. and xv. segments, on each side of the

oesophagus, is found a pair of meganephridia (besides the

small micronephridia) which are similar to those of segments
iii.-ix.

Testes and sperm-duct-funnels free in the x. and xi. seg-

ments. Two pairs of grape-like sperm-sacs lie in segments xi.

and xii., depending from the anterior septum.
The glandular part of the prostates is much lobed and

extended into segments xvii.-xx. The muscular duct of

each prostate lies in the xviii. segment, in which it describes

a curve towards the middle ventral line, from the anterior

no
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septum to the male pore, wliich is placed just behind the

circle of setse (PI. XIII. fig. G). Peiiial sette are wanting.
Tiieie are two pairs of spermathecae in segments viii. and

ix. The main pouch is club-shaped; the diverticulum is

finger-shaped and opens into the distal part of tiie duct of

the main pouch. Ihe length of the diverticulum is nearly

equal to a third of the main pouch (PI. XIII. fig. 7).

JJnb. (yoorloon {Mr. Shu7igara Narayana, 23. vi. 1910).
An impoitant character of this new spec'iea of Megascolex

is the presence of large paired meganephridia in the anterior

segments. Similar nepliridia liave been found by Prof.

Benham in Mega&colex Laingii, Benh.*, but perhaps in the

cephalic region only, where they " probably " perform the

office of peptonephridia.

Mega&colex ratus, sp. n. (PI. XIII. figs. 8-10.)

Four mature specimens in the collection, but only three

of these are complete.

External characters.— Length : A 230, B 2G0, C 315 mm.

;

greatest thickness, on x. segment: A 7, B 9, C 10mm.
Number of segments : A 162, B 168, C 218.

Colour dorsally violet-brown or dark violet, ventrally grey
;

grey lin^s are present corresponding to the circles of seta;.

H«ad tanylobous. The prostomium is short, broad, and
provided dorsally with longitudinal furrows, prolonged on

to the first segment; this segment is provided with several

longitudinal furrows, which do not reach the posterior

margin. Segments x.-xiii. are biannulated.

Setae more crowded in the ventral than in the dorsal region,

particularly towards the clitellum, where the circles of setse

are interrupted in the middle ventral line {aa— 2 ab,

ah= bc-=cd ....}, but the interstice is wanting at the

dorsal region [zz=^yz^=xy ....). Somewhat behind tiie

clitellum the circles of setai are provided with two middle

interstices (aa= 3 or 4 ah, zz='6 or 4 yz).

There is no great difference in the dimensions of the setse

of a circle. At the x. segment there are about 180 setaj, and

in the middle region of the body about 135 setai on each

segment.

Clitellum saddle-shaped, occupying segments xiv.-xviii.,

unprovided with intersegmental lurrows. On the xiv.

and XV. segments it is a little more extended than on the

following segments (PI. XIII. fig. 8).

* See (i) pp. 273, 274. " The worm is micronepbridic, anteriorly is

B large glandular body, which is probably a peptonephridiiini." As
iegiuds ihe term " peptouephridium," consult my uute ol lUOS (s).
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On tlie clitellum the setse are wanting-. Male pores on

the xviii. segment corresponding to the lines of setaa h
;

between the male pores the sette are wanting. Each male

pore is placed on a whitish tubercle, which is supported by a

swollen papilla (PI. XIII. fig. 8).

There are other paired papillre on intersegmental furrows

xvi.-xvii., xix.-xx., xx.-xxi., and xxi.-xxii., crowded in the

middle ventral line. The last or the last two pairs of

papillae may be wanting ; the pair of intersegmental

furrows xvi.-xvii. is more developed and swollen than other

pairs (PL XIII. fig. 8). Female pores in the anterior part

of the xiv. segment, about in the lines of the setas a, in a

transversely extended little area, placed towards the circle of

the setae.

Sperniathecal pores two pairs, hidden in intersegmental

furrows vii.-viii. and viii.-ix. in the lines of the setse/.

Internal anatomy/.—Septa vii.-viii.— xii.-xiii. much
thickened.

A strong gizzard in the vi. segment. The sacculated

intestine begins in the xiv. segment. Last hearts in the xiii.

segment.

Micronephridia very small.

Two pairs of testes and sperm-duct-funnels lie ventrally

in the x. and xi. segments. The testes and funnels of a single

segment are included in a pair of large and a few lobated cap-

sules, which join dorsally to the oesophagus. These capsules

are compressed between the strong funnel-like septa ix.-x.,

x.-xi., and xi.-xii., to which they are united only in the

ventral region of the body ; in other regions they are free.

It is to be noted that the capsules round the oesophagus are

traversed by little muscular bundles, which go from one septum
to another, and sometimes are prolonged to the body-wall.

A pair of white, finger-shaped sperm-sacs depends from
septum ix.-x. into the ix. segment ; a second pair of similar

sacs depends from septum xi.-xii. into the xii. segment.

The sperm-sacs are somewhat smaller than the testicular

capsules.

The prostates consist of a strong, cylindrical, muscular

duct; that from the male pore goes laterally, and then back-

wards into the xix. segment, to unite with the glandular

portion. This portion is well developed and provided with

grooves which form lobes at the margins. The glandular

portion extends from the xix. to the xxii. segment inclusive

(PI. XIII. fig. 9).

There are two pairs of spermathecae in the viii. and ix.

segments. The main pouch consists of a sac-shaped trans-
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veisely striped ampulla, which is somewhat broader distally

than at the rounded proximal end, and of an abruptly-

separated duct, about a third as long and as broad as the

ampulla. Into the proximal end of this duct opens a small

diverticulum, which contains some (4-5) oval seminal

chambeis. The diverticulum is enclosed in the duct-wall,

but projects above its surface (PI. XIII. fig. 10).

Hah. Coorloon {Mr. Shungara Narayana^ 23. vi. 1910).

Tiie diverticulum of the s[)ermathecoe enclosed in the duct-

wall is an important feature of this new species, which also

appears in Megascolex cceruleus, R. Tempi. *, and M. hender-

soni, Mich, t, but M. ratus is distinguished from these two

species by well-detined characters, viz., papilbe, number and

shape of the sperm-sacs, &c.

Fam. Glossoscolecidae.

Subfam. MicROCH^TiNjs.

GlypUdrilus annandalei, Mich. (PI. XIII. figs. 11 & 12.)

Glyphidrilun annandalei, Michaelsen, (13) p. 101.

Nine mature or nearly mature specimens, six of them com-

plete and three incomplete young specimens.

External characters.—The longest, but not fully mature,

specimen measures 165 mm. in length, and 2-5-3 mm. in

greatest (at the x. segment and clitellum %) or 1 mm. in

smallest thickness (at the posterior end). This specimen is

composed of 205 segments, but the tail is wanting. Other

mature or nearly mature specimens: length 90-128 mm.,
greatest thickness 3*5-4 mm., smallest thickness 1-1"5 mm.

;

number of segments 125 (for a length of 90 mm.) to 322 (for

a lengtli of 128 mm.).

The shape of the body is very similar to that of Criodriliis

and Alma. The anterior region is conical and provided at

the end with a broad and short prostomium.

In some specimens there is a small transverse furrow on

the dorsal surface of the prostomium, which determines the

head prolobous.

Segments i.-iii. are short, iv.-xii. are the longest of all,

and appear more or less distinctly triannulated.

In the mature specimens the body is somewhat depressed

between the xxv. and xxxv. segments, and tiiis depression

extends often to all the clitellar region.

* See Michaelsen, (7) p. 232, ubi liter.

t See Michaelsen, (11) p. 162, and (12) p. 184, pi. xiii. fig. 23.

\ The fin-like lateral plates are not included.
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Tlie posterior third of the body is coiled and distinctly

fetragonous ; the transverse section of the tail is trapezoid,

tlie largest side corresponding to the dorsal surface of the

body, and the four angles to the bundles of the setae.

The tail is smaller than the cephalic region. The anal

pore appears as a short longitudinal cleft in the middle

dorsal line of the last three segments.

Colour violet-grey, clearer and with a tendency to rose-colour

at the clitellum, especially on segments .... xvii.-xxxiii

The body-wall is very thin, especially at the tail, and

internal organs can be seen through them : for example, the

spermathecse on intersegmental furrows xiii.-xiv. to xvi.-

xvii. in mature specimens.

The setse are paired, but not strictly. On x. segment

oanearly= 2 ab, ab= ^ he, cd=ab, dd a little larger than 2 cd

or than aa. On the posterior half of the body the setai are

more strictly paired: aa nearly = 3 ah, aa= hcj ab = cd, dd
nearly= 4 cc?.

All mature specimens are provided with unpaired middle

ventral papiilte on segments (xii.) xiii. to the xviii

xxiii. (xxv.). In one specimen there are also small median

papillre on segments xxxiii.-xxxv.

Failed lateral papillce are found close latej'ally to the setse b

of segments xviii.-xxvi. and xxxiv.-xxxv. 8ome speci-

mens are also provided with scattered paired papillae on

segments xvi., xvii., and xxvii.—xxxiii., or on some of these

(PI. XIII. tig. 11).

All the papillse are slightly swollen, more so near the

posterior than the anterior margin of their respective seg-

ments. Each papilla has the appearance of a little grey

round stain, which is provided in its centre with a small

whitish circle (PI. XIII. tig. 12).

The clitellum is developed all round the body, and occupies

at most twenty-five segments. Indeed, in a specimen from

Achencoil River banks it extends from the xv. to the xxxix.

segment, and is more or less evident from its rose-grey

colour, and for the slight tumefaction, which is in relation

to a greater quantity of glandular cells in the epidermis.

In other specimens the posterior margin of the clitellum is

between the xxxv. and xl. segments, while its anterior margin
seems to be constantly on intersegmental furrow xvii.-xviii.

All the intersegmental furrows of the clitellum are recog-

nizable, but not very distinctly those included between the

xxv. and xxxiv. segments (PI. XIII. tig. 11).

The clitellar region may be depressed, at least partially,

and its lateral margins, often rather sharp, are provided with
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two small longitudinal stripes, which are interrupted at the

intersegmental furrows. The stripes extend on segments

xviii. to xxvi. (^ xxvii.) and on segments (| xxxii., xxxiii.)

1/rt xxxiii. and xxxiv. They are placed laterally to the lines

ot' setse b ; between these lines and stripes are found the

paired lateral papillte. Close ventrally to the stripes, for

their whole length, are two thin grey bands, which are inter-

rupted, as are the stripes, on the space between segments
xxvi. and xxxiii. or xxxiv. (PI. XIII. fig. 12).

In this space the body-depression is greatest, and the lateral

margins are quite sharp and expanded to form two fin-like

plates, a little undulated, which extend to segments xxvii.—

xxxii. or ^ xxxiii. (or xxxiii.), being in the lines of the stripes

described above (PI. XIII. hg. 11). Each plate is about

1 mm. wide, their margins are parallel, and their ends

diminish rapidly in breadth.

The two stripes, with the adjacent grey bands, are similar

to the tubercula pubertatis of some Lumbricidai—lor example,

of Octol'isium compianatum (Ant. Dug.) *,—and the tin-like

plates correspond to the organs which in other species of

Gli/phidrilus have been named by llosa f "tubercula puber-

tatis,'' by Horst :|: "clitellar ridges,'^ and by Michaelsen §
" Pubert'atstuberkel - Walle," " clitelliale Laiigswiilste,''

" Pubertatssaume.'"

It seems to me thab these fin-like plates may be regarded

as corresponding to those curious appendages which have

been described in the Oriodriline genera Alma and Criodrilus

under the name of " penes." They are provided, among
other things, with a rich vascularization || like the last-

named organs. The whole shape is altogether different.

The nephridial pores are in the lines of setse b.

I found the male pores only in two specimens. They
appear as two point-like d pressions on intersegmental furrow

xxix.-xxx. in the lines of setse b.

The female pores are not visible.

The small spermathecal pores are distributed in various

numbers—to six pairs—on intersegmental furrows xiii.-xiv.

to xvi-xvii. On each side they are contained between the

* See the figure of the clitellar region of this species given by Rosa,
(i4)pl. i. IJg. 4.

t See Rosa, (15) p. 387, pi. xii. fig. 1.

t See Horst, (5) pp. 38, 76, and pi. ii. fig. 18.

§ See Michaelsen, (6) pp. 196, 197, 242, and pi. xiii. fig. 1 cw.;

(7) pp. 459-461
; (8) p. 36

; (13) p. 102.

II
See Horst, (5) p. 89. The structure and development of the " penes "

of the Criodrilinse are the subject of a recent paper by me (3 ).
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first and last lines of setae, rarely more ventrallj, and they

are, nearly always, quite in the lines of the setae.

Internal anatomy.—The septa 6-7 to 11-12 are slightly

thickened.

A moderately developed oblong gizzard occupies the entire

length of the viii. segment and a little part of tiie vii. The
intesline begins in the xiv. segment. There are three pairs

of liearts in segments ix., x., and xi.

Two pairs of testes and sperm-duct-funnels lie free in

segments x. and xi. The sperm-sacs are paired and placed

in segments ix., x., xi., and xii. Tliose of the first three

pairs are nearly equal in size, but those of the last pair are

somewhat larger, and push backwards the two thin septa

xii.-xiii. and xiii.-xiv.

No prostates are recognizable with the dissection lens.

The ovaries depend in the xiii. segment from the ventral

margin of septum xii.-xiii.

The sperniathecae are quite intersegmental in position, and
ihey appear as white little splierical bodies, which are visible

through the thin body-wall. They are not provided with a

distinct duct. Their number may reach to six pairs on each

of the intei segmental furrows xiii.-xiv., xiv.-xv., xv.-xvi.,

and xvi.-xvii.

Hah. Achencoil River banks (J/r. Shungara Naraf/ana,

3. V. 1910), Arumanallur, 45 km. E.S.E. from Trevandrum
{idem, 23. vi. 1910), ? Azhagiapandipuram, 55 km. E.S.E.
from Trevandrum (young specimens, idem, 20. vii. 1910).
A specimen from tiie second locality shows its external and

internal organs transferred three segments forwards. Its

male pores are on intersegmental furrow xxvi.—xxvii., a

little laterally to the lines of setee h. The anterior end is

regularly shaped and shows no signs of regeneration.
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EXPLANATION OF PLATE XIII.

• List of the Abbreviations.

c/.= clitellura, n.c.=neural chord, «?.=oesophagu9,/j. = fin-like plate,

s. = septum.

Dratcida fakir, sp. n.

Fig. 1. Ventral view of x. and xi. segments, -with the male tubercles at

the intersegmental furrow, x 6.

Fig. 2. Testicular vesicle of the right side, seen laterally. X 6.

Fig. 3. Hinder surface of septum vii.-viii., with a transverse section of

the oesophagus and the two spherical spermathecje, provided
with coiled duct. X 6.

Phdellus timidvs, sp. n.

Fig. 4. Ventral view of the clitellum and adjacent region (semidiagrara-

matic). X 6.

Megascolex eunephrus, sp. n.

Fig. 5. Ventral view of the xviii. and adjacent segments (semidiagram-

matic). X fi.

Fig. 6. The right prostate. X 6.

Fig. 7. A spermatheca. X 6.

Megascolex ratiis, sp. n.

Fig. 8. Ventral vieAv of the clitellar and adjacent regions fsemidiagram-

matic). X 6.

Fig. 9. The right prostate. X 2\.

Fig. 10. A spermatheca. X 6.

Glyphidrilus achencoili, sp. n.

Fig. 11. Ventral view of the anterior and clitellar regions (diagram-

matic). The greate.st number of papillae are figured, x 2.

Fig. 12, Ventral view of three segments of the clitellar region before the

fin-like plates, x 6.
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LIX.

—

Deacriptionofa nfw Species ofthe Genus Polytoreutu^.

By Dr. LuiGi COGNETTI DE Maetiis, R. Museo Zoologico,

Torino.

Prof. F. J. Bell, of the British Museum, has recently sent

me an East-African earthworm whicli I have been able to

recognize as the type of a new species. I wish to express

my tiianks to him for his kindness in sending me many earth-

worms which from time to time have come into his hands
for identification.

Polytoreutus haralypton *.

External characters.—Length 225 mm., thickness 4-5 mm.

;

number of segments 310.

Colour white yellowish.

Ventral setae much wider apart tlian the external setse. At
the X. segment aa= 2^ ah, ah= ^bc, ad equal to half of

the whole circumference. At the middle region of the body
aa = '2 ah= bc, ad always = i circumference. Nephridial

pores in the lines of the lateral bundles of setae.

Clitellum developed all round the body and occupying

segments xiii. to xviii.

A single male pore on intersegmental furrow xvii.-xviii.,

in the middle ventral line ; a small depressed oval area

surrounds this pore.

Female pores are not recognizable. They lie in the inter-

pegmental furrow xiv.-xv., and are, ventrally, near to the

lines of nephridial pores.

A single spermathecal pore behind the male pore upoii

intersegmental furrow xviii.-xix. It is surrounded by a

whitish ring.

Internal anatomy.—Septa v.-vi. to xi.-xii. a little thick-

ened.

A strong gizzard lies in the v. segment.

Unpaired oesophageal glands or ventral pouches {" Chylus-

taschen ") in segments ix., x., and xi. ; a pair of calci-

ferous glands in the xiii. segment, developed around the

oesophagus, but interrupted in the dorsal and ventral middle

lines.

Dorsal vessel single ; large hearts in the x. and xi. segments.

A pair of testes (? free) depends in the xi. segment from

* Philosophical term.
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septum x.-xi. Opposite to tliem are found the spindle-

shaped dilated chambers ('' Sameninagaziue ") at tlie be-

ginning of the sperm-ducts.

A pair of sperm-sacs depends from the posterior surface of

septum xi.-xii.

These organs extend slightly into the xii. segment,
^vhere their surface appears a little furrowed ; the expanded
portion is provided posteriorly Avith a tubular appendix.

The tubular appendix of the sperm-sac of the left side is

Fig. A.— Female generative organs and prostates of Pohjtoreutua

baralj/pton, sp. n. X 4.

Fig. B.—The central female generative organs of the left side, more
magnified. X 6.

ap^.=globular appendix ; rf«t>.= diTerticulum of the spermatheca ; e.c.=

egg-capsule; e.s.= egg-sac ;
/?.=ligament ; o.c?. = oviduct

;
pr.=

prostate; s.(?.=sperm-duct ; 5.^j. = spermathecal pore; $= female

pore.

short and closed in the xii. segment, but that of the right side

is longer and reaches the xviii. segment, being ribbon-

like and a little dilated at the extremity. This inequality in

the length of the sperm-sacs has also been found by Beddard *

* .See Proc, Zool. Soc. 1007,. pp. 417 et seq.
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in PoJytoreutus ruioenzorii, Bed 1.^ and P. granti, Bedd. ; but

ill tliese two species the right speim-sac is longer than the

left.

The sperm-ducts run backwards against the ventral bodj-
wall till tliey reach the prostates near to the male pore

(fig. A, s.d., pr.). Tiie prostates are oblong and irregularly

moniliform, and they appear of a yellowish colour. They
extend from intersegmental furrow xvii.—xviii. to the xxvi.

segment, and pass from the ventral to the dorsal region of

the body. A distal muscular duct is not distinguishable;

a strong bursa propulsoria in relation with the male pore

is wanting (lig. A,pr.).

A pair of nearly globose shortly stalked egg-sacs depends
in the ventral region from the posterior surface of the very
thin septum xiii.-xiv. (Hgs. A and B, e.s.). The stalk of

each egg-sac extends laterally into the rectilinear oviduct

{o.d.), and in the opposite direction it passes into a duct,

which is a prolongation of the oviduct itself, and which opens
out into one of the anterior diverticula of the spermatheca
{div) after it has described a short spiral line. This duct is

provided, at the extremity which opens into the sperniathecal

diverticulum, with a little globular lateral appendix (app.).

A small egg-capsule, or "Ovarialblase," is present at the distal

extremity of this duct, where the egg-sac opens into it (e.c).

Tliis egg-capsule is fastened in the xiii. segment by a short

ligament {li.).

The spermatheca is anteriorly bicornuous, i. e. it is divide 1

into two oblong diverticula, which lie in the xiii. segment,
and extends dorsally around the oesophagus and calciferous

glands (tig. A, div.).

The unpaired ventral median spermathecal sac underlies

the nerve-cord, and is compressed against the body-wall.
In the two most anterior thirds it appears more dilated

than near the spermathecal pore. Corresponding to septa
xv.-xvi. and xvi.-xvii., which are traversed, it shows two
constiictions, which form three pairs of rudimentary lateral

diverticula tliat lie in segments xv., xvi., and xvii. In the

xviii. segment the distal portion of the spermatheca is thin-

walled and reaches direct to the external pore {'^.p.).

There is no muscular chamber to this poie.

Nab. ? Nairobi, British East Africa.

Polytoreiitas baralypton is well distinguished from other
species of the genus by several important characters, viz. : the

absence of muscular chambers to the male and spermathecal
pores, tiie number and arrangement of the spermathecal
diverticula, &c.



»10 Mr. E. W. Sexton on

LX.

—

A neio Amph'pod Species, Tryphosites alleni. By
E. VV. Sexton, Marine Biological Laboratory, Plymouth.

[Plate XIV.]

Two specimens of the species described below were taken by

Dr. Allen during the cruise of the ' Huxley' in the north of

the Bay of Biscay, August 1906, trawled in 246 fathoms,

48° 7' N., 8° 13' W.

Fam. Lysianassidae.

Genus TiiYrHOSlTES, G. 0. Sars.

Tryphosites alleni^ sp. n. (PL XIV.)

Two specimens, ovigerous females, measuring 10 mm. from

the tip of the rostrum to the tip of the telson.

Besides these two specimens I have been able, through

Mr. Tattersall's kindness, to examine some fourteen others,

taken, together with the type species, T. longipes, by the
' Helga ' on the west of Ireland, in 200 fatiioms. Tliey w^ere

of all sizes, measuring from 2*5 mm. to 10 mm. in length
;

the four largest were males.

With regard to the distribution of the two species, Mr.
Tattersall has informed me that " T. longipes is alone found

in shallow water. The other form is alone found in very

deep water, and the two forms together in intermediate

depths."

Description.

In general aspect much resembling the type species,

T. longipes'^, the principal distinguishing ciiaracters being

found in the hand of gnatliopod 2, the sliape of side-plate 4,

llie epiniera of pleon-segmeiit 3, and the telson.

Head longer than the tirst pera'on-segment, but not equal

to the tirst two in length; lateral corners niucli produced and
acute.

Eyes large, a long oval, pigment faded.

tSide-plates as in the type species with the exception of

side-plate 4 ; in this (fig. 1) the projecting portion of the

lower hind margin is rounded, in longipes it is truncate and
angular.

* A full description and figures will be found in Prof. Sars's ' Crustacea

of Norway, ' vol. i. p. 81, pi. xxyiii. fig. 3, and pi. xxix, fig. 1.
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Pleon-segments 1 and 2, hind margins straight, postero-

lateral angles obtuse. Pleon-segment '6 is the most easily

observed distinguishing character of the species; in longipes

the posterior lobe is acutely upturned, rounding gradually

below into the interior margin, while in aUeni, in all stages

of growth, the lobe is acutely produced below as well as

above, the margin between the points being deeply concave
(fig. 2).

Antennoe.—Superior antenna : peduncle as in longipes
;

flagella longer in proportion ; primary flngellum in the large

female considerably more tliau twice the length of the

peduncle, 18-joinled ; accessory flagellum nearly one-thiid

the length of the primary, G-jointed. The largest male in

Mr. Tattersali^s collection had 22 joints in the primary, 6' in

the accessory.

Inferior antenna shorter than the superior in the female
;

flagelluni 15-jointed. In the male the tiagellum is tiliform,

t)2 joints in the largest specimen, 46 in the smallest.

Ural parts.—Lower Up much as figured by Sars for longipes^

densely covered with fine hairs, as is also the upper lip.

Mandibles (tigs. 3 and 4) nmch as in the type species, but
distinguished from it by the different proportions of the joints

of the palp. Cutting-plates large, rounded, with a small
recuived tooth above. The left mandible (fig. 3) has a very
sn:all accessory plate, the margin of which is divided into

three rounded teeth. Spine-row with three spines. Molar
large, prominent; crown reniform in shape, transversely

ridged. The palp is veiy long and slender, the second joint

longer in proportion than in longipes, twice the length of the

third, with a row of graduated setitorm spines crossing its

distal end diagonally ; third joint narrow, tapering to the tip,

with a row of serrate spines on the inner margin, and an
apical cluster of four longer ones setting out at a different

angle.

Maxilla 1 (fig. 5).

—

Inner plate tipped with 2 plumose
setse; outer plate large, apex obliquely truncate, with 11
strong,, flat, dentate spines, 10 of which are arranged close

together in two lows, the remaining one being inset lower
down on the inner margin. Pa//> large and broad ; apical

margin rounded and beset with 7 small stout teeth and 1

short spine.

Maxilla 2 as in longipes.

Maaillipeds (fig. 6).—In/ier p)late: apex truncate, with 3
short stout teetii ; a row of plumose setje starting from the
outer angle runs halfway down the inner margin. Outer
plate very large, furnished with 2 stout teeth apically and a
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row of 13 minute ones along the inner margin ; 6 small

spines are inset subraarginallv on the outer surface. Palp
short, hardly longer than the outer plate ; terminal joint

with a distinct nail and 3 setules subapically ; the second

and third joiiits setose on the inner margins.

Gnathopod 1 much as in longipes ; secord joint slightly

longer in proportion ; sixth joint, palm oblique, with two

sensory spines at tiie angle
;

palmar margin convex and
serrulate; finger a little longer tiian the palm, furnished with

a decurrent tooth near the apex, 3 setules inset in the notch

and 1 behind it.

Gnathopod 2 (figs, 7 and 8) much more slender than in

longipes. The second joint is longer in proportion. The
sixth joint differs from that of the type species. In Jongipes

it is described by Sars as being a little shorter than the titth,

oblong-oval, with the *' superior edge straight, inferior one

bulging out at the middle " ; the distal end is truncate, the

finger being inset in the middle of the margin ; the palm
.straight, rounding into the hind margin. In alleni the sixth

joint is considerably shorter than the fifth ; it is long and
narrow, inferior margin straight, not bulging, front margin
straight, curving a little distally to tlie insertion of the finger.

'J'he palm is convex and produced at the palmar angle ; the

finger smaller than in longipes, of the same construction, but

with the base more swollen ; tip curved, acute, with a

decurrent tooth and a cluster of stiff bristles subapically.

The bristles on the outer side of the hand are more striking

than in longipes ; the bases are more swollen, being twice the

width of the shafts, and the apical flngella are much loi5ger

and thinner (see fig. 8).

Perceopods much as in longipes; first and second alike,

slender, densely setose on the hind margins of the fourtli,

fifth, and sixth joints ; finger long, nearly three-quarters the

length of the sixth joint. The hinder perieopods rapidly

increase in length ; basal joints closely set with small spines

anteriorly, posterior margin serrated ; the other joints veiy

slender, spinose, fingers equalling those of the anterior peraio-

pods in length, but only half their width.

Pleopods.—Rami long, with about 17 joints in the inner,

and 19 in the outer ramus ; 5 cleft spines ; coupling spines

small, the lower one with 3 recurved teeth, the upper and

smaller one with 4.

Uropods more slender and more spinose than in the type

species. Uropod 1 : peduncle very long and slender, with a

row ot 20 short spines on the outer curve, 8 longer ones on

jiie inner side; lanii only two-tliirds as long as the peduncle,

H
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subequal to each other in len^-th, very slender, with short

sfiines on the outer curve and longer ones on the inner.

Uropod 2 (fig. 9) : peduncle much shorter and nearly twice

as stout as that of uropod 1 ; rami subequal to it in length ;

the inner ramus, of the form cliaracteristic of the genus, is

much longer and narrower than in loiigipes ; it is actually of

the same length as the outer ramus, but appears sliorter

through being inset at a different level. Uropod 3 (tig. 10) :

peduncle broad, sliorter than the rami; inner ramus slightly

the shorter, margin serrated, furnished with sensory spines

and 1 plumose seta proxirnally ; outer ramus 2-jcinted, outer

margin with spines, inner margin serrate, with 3 long

plumose setae; a setule in each apex.

Telson (fig. 11).—The sixth pleoii-segment is produced in

an acute process on either side of the telson ; in longipes these

processes are shorter an 1 rounded.

It tapers distally ; cleft to nearly three-quarters the length ;

apices serrate on the inner side, each with 1 strong spine

inset ; a pair of mobile ciliated hairs on either side of the

cleft. There were 6 spines on one side in the largest female

examined, 4 on the other (probably two have been broken

off), but the number is less in the smaller specimens.

EXPLANATION OF PLATE XIV.

Fig. 1. Side-plate 4, x 17.

Fiy. 2. Epimei'on of the third pl^n-segraent, X 17.

Fig. 3. Left mandible, X o8.

Fig. 4. Right mandible, X o8.

Fig. 5. Maxilla 1, x 58.

Fig. 6. Maxillipeds, x 58.

Fig. 7. Gnathopod 2, X 42.

Fig. 8. Fing-er and one of tlie spines, gnathopod 2, X 265.

Fig. 9. Uropod 2, x 42.

Fig. 10. Uropod 3, x 42.

Fig. 11. Telson, X 42.

LXI.

—

New Mammah from Tropical Soiilli America.

By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.

)

Phodotes tumidirostris continentis, subsp. n.

cJ. 77; ?. 50, 78, 124.

Quite like the lype form, as described by Miller* from the

I;laiid of Curasao, but markedly larger.

* P. Biol. Soc. Wash. xiii. p. 160 (1900).

Ann. & Maj. N. Hist. Ser. 8. Vol. vii. oi
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Dimensions of the type (the starred measnreinents taken

in flesli) :

—

Forearm 38*7 mm. (other specimens : ? , 38'5, SB'S, 30).

Head and body *43 ; tail *48; ear *14
; third finger,

metacarpus 35-7, first phalanx 14-8
; lower leg and foot

(c. u.) 26.

Skull: greatest length 1G"8 ; condylo-basal length 15-6;

breadth across muzzle 5*4
;
breadth of brain-case 8-4

; front

of canine to back of m^ 7"1.

Bab. San Esteban, Carabobo, N. Venezuela.

Type. Adult male. Original number 77. Collected 24th

December, 1910.

The four specimens are so uniformly larger than Miller's

type (forearm of S 36 ram., of ? 35), that it is evident that

the form inhabiting the Island of Curaqao is a small insular

race of its representative on the continent of South America.

In studying this most interesting bat I am able to confirm

Miller's statement as to the imperfection of the posterior

palate, which is as he describes in all the specimens, one of

which I examined myself under a microscope before the soft

palate was disturbed.

The palate-ridges are nine in number, the anterior ones

simple and transverse, the ])osterior divided mesialiy and

directed backwards in the centre, the whole series passing

gradually from the one condition to the other,

Marmosa grenadce, sp, n.

Allied to M. murina, but with 7—1—7 mamma?.
General characters of the red members of the genus, but

the back is less rufous and more greyish than in most of

them. Central dorsal area approaching "broccoli-brown,"

the sides becoming nearer " clay-colour," but the specimen

has been skinned out of spirit, so tiiat the colours are probably

altered to some extent. Under surface creamy white, the

hairs white to their roots except in a narrow area on each side

of the belly, bordering the darker colour of the flanks. Tail

pale grey, not becoming white terminally. Mammae 7—1— 7

= 15, the SoMth-American M. mui-ina having 4— 1—4= 9 or

5_1_5= 11.

Skull shaped as in the Trinidad Marmosa, broader than in

that of Tobago; supraorbital ridges thickened, projecting

slightly over the oibits, but not forming angular postorbital

processes.
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Dimensions of the type (measured as a spirit-specimen) :

—

Head and body 128 mm. ; tail 174 ; hind toot 21*5 ; ear 25-5.

' Skull : greatest length 39*5
; condylo-basal length 38

;

zygomatic breadth 22 ; nasals 18x5'2; interorbital breadth

G"5
;
palatal length '2'2

; three anterior molariform teeth 6"2.

Hab. Island of Grenada, West Indies. Type from
Annandale.

Type. Adult female. B.M. no. 87. 6. 30. 5. Collected

during the Grenada Eclipse Expedition of 1886, and pre-

sented by G. H. M. Murray, Esq. Three specimens
examined.

Marmosa tohagi, sp. n.

Size about as in M. grenadce, but skull more slenderly

budt. General colour nearly as in the Trinidal Marmosa,
dark cinnamon, becoming more russet posteriorly, above

;

below creamy or bufFy white, the hairs of tiie ventral region
nearly all slaty at base. Mammary formula not known.

Skull narrower and with more slender muzzle than that of

M. grenadce.

Dimensions of the type (measured in the flesh) :

—

Htad and body 137 mm.; tail 19(3 ; hind foot '12.

Skull: condylo-basal length 37'5; zygomatic breadth 20;
nasals 16*2 x 5*6

; interorbital breadth 7; palatal length 21;
tiiree anterior molariform teeth 6"1.

Hah. Island of Tobago, West Indies.

Type. Adult male. B.M. no. 97. (3. 7.53. Collected 11th
March, 1897, and presented by Dr. Percy Kendall.

Marniosa nescea, sp. n.

Size comparatively large, form stouter than in either the

adjacent mainland or Tobago animals. General colour above
between cinnamon and tawny, tending more towards ochra-

ceous on cheeks and flanks. Under surface cream-buff, the

hairs on the abdomen slaty at base, those on throat, centre of

chest, and inguinal region buffy to their roots.

Skull larger and heavier than in the allied forms, the

zygomata widely expanded. Supraorbital ridges thick and
heavy, but rarely angularly projected over the orbits.

Dimensions of the type (measure i in flesh) :

—

Head and body 159 mm.j tail 2U9 ; liind foot 27; ear 26.
Skull: greatest length 42-3; condylo-basal length 41;

34*
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zygomatic breadth 22-6
; nasals 19"5 x 5*6 ; interorbltal

breadth T'l
;
palatal length 23"3; three anterior molariform

teeth 6-7.

An older skull of similar length attains 25 mm. in zygo-

matic spread.

Hah. Trinidad. Type from Caparo.

Type. Adult male. B.M. no. 97. 6. 7. 24. Collected 18th

January, 1897, by Dr. Percy Kendall.

The Trinidad Marmosa is a larger, stronger-coloured

animal than its neighbours on Grreuada and Tobago and than

that on the opposite mainland which I assign to M. mitis,

Bangs. The true M. murina of Guiana has much smaller

teeth. M. vnlis extends along the mountainous ranges from

Santa Marta through Merida to Cumana, and appears to

extend southwards into Colombia and Ecuador. Tiie hairs

of the sides of its belly are always conspicuously slaty at

base, in contradistinction to the following form.

Marmosa mitis casta, subsp. n.

Size and other characters as in M. mitis, but nearly or

quite the M'hole of the hairs of the under surlace cream-

coloured to their bases. If a i^w of the hairs on each side of

the belly have slat}^ bases, these are quite hidden by the

long cream-coloured ends, while in true mitis the area of

slaty-based hairs is readily perceptible.

Skull as in mitis.

Dimensions of the type (measured in flesh) :

—

Head and body 138 ram. ; tail 190 ;
hind foot 22 ; ear 27.

Skull : condylo-basal length 37*2
; zygomatic breadth 20'5;

three anterior molariform teeth 6"4.

Bab. San Esteban, Carabobo, N. Venezuela.

Type. Adult male. Original number 207. Collected 6th

February, 1911, by Mr. S. JVJ. Klages. Twelve specimens
examined.

Marmosa dorothea, sp. n.

General appearance about as in M. mitis casta ; skull-

ridges as in M. impavida.

Colour above a rather pale '^ murina ''''-coXonv, paler than
" cinnamon '^ and rather more suffused with "russet."

Under surface wholly " cream-buff/' the hairs light to their

roots ; line of demarcation on sides well marked. Hands and
feet whitish. Tail grey, the end gradually becoming white

or whitish.
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Skull of the same long narrow shape as in M. impavida,

Tsch., and the supraorbital edges similarly with line narrow
btadings parallel to each other, not thickened as in all the

previous species, and not projecting laterally over the orbits.

Teeth decidedly smaller than in impavida.
Dimensions of the type (measured in skin) :

—
Head and body 130'mm. ; tail 158; hind foot 18; ear 25.

ISkull : greatest length 35*4; condylo-basal length 34*2;
zygomatic breadth 17-6; nasals 16-8 x 4-3; interorbital

breadth G ; breadth of brain-case 12-8; palate length 19-4;
three anterior molariform teeth 5'7.

Hah. N.W. Bolivia. Type from Eio Solocame, G7° W.,
16° S. Alt. 2300 m. Another specimen from Mapiri.

Type. Adult female. B.M. no. 1. 6. 7. 79. Original
number 1329. Collected 26th January, 1901, by Perry 0.
Simons. Presented by Oldfield Thomas.

Readily distinguishable from its nearest ally, the M. im-
pavida of Central Peru, with which it shares the general
structure of the skull, by its wholly light belly and smaller

teeth.

Marmosa paraia, sp. n.

Allied to true J/, mxirina, but teeth not so small.

More grey-brown than in most of the group of red Mar-
mosas, the general colour above similar to, but considerably

darker than, " wood-brown/' Under surface " pinkish

buff," the hairs of the belly slaty at base nearly or quite to

the middle line. Dark orbital patch large, extending nearly

to the tip of the nose. Hands and feet brownish white.

Tail grey-brown to the tip.

Skull with broadly expanded zygomata. Interorbital

region with angular ledges projecting over the orbits. Teeth
larger than in true M. luurina.

Dimensions of the type (measured in flesh) :

—

Head and body 140 mm.; tail 180 ; hind foot 18; ear 24.

Skull : greatest length 35'8 : condylo-basal length 34*6
;

zygomatic breadth 20 ; nasals 15'2 x 5"1 ; interorbital breadth
6*2 ; breadth across postorbital processes 7'7 ; breadth of

brain-case 13*7
;
palatal length 19'7; three anterior molari-

form teeth 5"8.

Hab. Para. Type from Igarape-Assu. Alt. 50 m.
Type. Adult female. B.M. no. 4. 7. 4. 100. Original

number 1879. Collected 12th May, 1904, by A. Robert.

Presented by Oldfield Thomas.
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LXII.

—

List of Mammals from British East Africa, ob-

tained by Mr. Robin Kemp and presented to the British

Museum by Mr. C. D. Rudd, ivith additional Notes on

Specimens collected and presented by Mr. A. Blaney

Percival. By Guy Dollman.

(Publislied by permission of the Trustees of the British Museum.)

The following is a list of tlie specimens collected by
Messrs. Kemp and Percival during December 1910 and

the early part of this year.

Xerus dabagala rufifrons, subsp. n.

S . 94, 102
; ? . 85. Eusso Nyiro.

Similar to X. dabayala, but with rufous marking on
muzzle extending back on to the head, and general colour

of dorsal surface richer.

Size and general proportions as in X. dabagala. General

colour of back bright yellowish red, speckled with black,

the yellow tint gradually passing into the pinkish brown of

the flanks. Back of head slightly darker than rest of dorsal

surface and speckled with bright yellow and orange-red,

very different from the greyish- brown head of X dabagala.

Muzzle and forehead bright orange-red (tan colour no. 2,

' Repertoire de Couleurs '), the reddish colour spreading on

to the top of the head and mixing with the dark area on

the back of the head. The orange-rufous tint is much
brighter and more vivid than in X. dabagala, where the

muzzle is more the colour of the flanks. Sides of muzzle,

face, and neck bright orange-yellow (maize-yellow no. 4,
' Repertoire de Couleurs ') , strikingly diff'erent from the

white face and neck of X. dabagala. Ocular rings pure

white. Flanks pinkish brown, speckled with white and
black, the white speckling being due to the light tips and

the black to dark roots of the hairs. Ventral surface

and tail as in X. dabagala.

Skull similar to that of .Y. dabagala ; rather broader

across the interorbital region.

Dimensions of the type (measured in the flesh) :

—

Head and body 205 mm.; tail 155; hind foot 54;

eir 14.

Skull: greatest length 54*5 : condylo-basilar length 45;

zygomatic breadth 31 ; interorbital breadth 15'5 ; breadth

of brain case (across squamosal region) 24; greatest length
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of nasals 17'5
; wicltli of palate (inside m^) 7*5

; length of

upper cheek-teeth 97.
Hub. Eusso Xyiro.

Type. Adult male. Original number 94. Collected by
Mr. A. Blaney Percival on the 9th of January, 1911, and
presented by him to the British Museum.
The bright orange rufous on the forehead and head and

orauge-coloured face are the chief characters wherein this

form differs from X. dahagala.

Xerus dahagala dorsalts, subsp. n.

c? . 1356, 1357, 1358, 1365, 1376, 1401, 1402, 1405, 1406,
1408

; ? . 1369, 1371, 1377, 1387, U04, 1409, 1410.
Earmgo.

Allied to X. dahagala stephanicus, Thos., from which it is

distinguished by its much darker dorsal surface.

Size and general proportions as in the other members of

this group. General colour of back dark olive, speckled with
yellow and white, the general effect much darker than in

stephanicus. Top of head black, speckled with pale buff and
orange, rather darker than rest of dorsal surface and
markedly different from the brownish head of stephanicus.

Orange rufous on nose and colouring of face much as in

stephanicus. Flanks richer and darker, the black speckling

rather more evident. Limbs, ventral surface, and tail similar

to those of X. d. stephanicus.

Skull much as in X stephanicus, broader across inter-

orbital region ; auditory bullae less inflated.

Dimensions of the type (measured in the flesh) :

—

Head and body 239 mm. ; tail 192; hind foot 55*5;
ear 12.

Skull : greatest length 54'5
; basilar length 40"5

; condylo-
basilar length 44*7

; condylo-incisive length 47; zygomatic
breadth 30 ; interorbital breadth 15 ; breadth of brain-case

(across squamosal region) 24*6
;
greatest length of nasals

17'5
;

palatilar length 23*4
; width of palate (inside m^) 6-9

;

length of upper cheek-teeth 9"7.

Hab. Haringo, British East Africa. Altitude 4000 feet.

Type. Adult male. B.M. no. 10. 12. 19. 4. Original
number 1376. Collected in October 1910.

This form, though evidently closely related to X. d. ste-

phanicus, is readily recognized by the dark olive coloration of
the dorsal surface and the blackish area on the top of the
head. The rufous patch on the muzzle is similar to that of

stephanicus and therefore renders this Baringo form easilv
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distingiiisliaLle from X. dahagola rufifrons, where ihe rufous

area spreads on to the forehead and liead.

Grnphiarua microtis satvratus, Dollm.

? . 1548, 1707, Solai, Mount Kenya.

Dipodillus diminutus, sp. n.

Allied to Dijjodillus harwoodi, Thos., but smaller in size,

with much smaller teeth, and more rufous in colour.

Size and proportions less than in D. harwoodi. General
colour of upper surface bright orange-rufous (between bistre

no. 3 and tan-colour no. 2, 'Repertoire de Couleurs'),

slightly darker down the middle of the back, but not nearly

so much as in harwoodi. Hairs of back with pale slate-grey

bases, bright orange-buff subterminal rings, and short

brownish tips. Flanks pure orange-buff in colour, hairs with

light grey bases paling to white towards the tips ; subter-

minal rings orange-bnff, extreme tips of hnirs brownish.

Muzzle and top of head orange-buff, an indistinct dark line

extending from the nose to the forehead. Cheeks and lips

white, hairs white to roots. Sides of face below eyes buff,

speckled with black. Ears clothed with short brownish

hairs. Backs of hands and feet white. Entire under surface

white ; hairs of l;e!ly white to roots. Tail much as in

D. harwoodi, rather shorter, but similar in colour.

Skull much smaller than that of D. harwoodi; with nar-

rower brain case, shorter nasals, smaller auditory bullae, and
very much smaller teeth.

Dimensions of the type (measured in the flesh) :

—

Head and body 67 mm ; tail 79 ; hind foot 20 ; ear 10.

Skull : greatest length 23'6
; condylo-incisive length 20 ;

zygomatic breadth 12*3 ; interorbital breadth 4'7 ; breadth

of brain-case (across squamosal region) 11 '2; length of

nasals 9 ; width of palate (inside m^) 2"8
; length of palatal

foramina 4 3 ; length of upper molar series 3"2.

Hub. Nyama Nyango, Eusso Nyiro. Altitude 3200 feet.

7j//;e. Old male. Original number 1861. Collected on
February 2nd, 1911.

This Gerbil is at once distinguishable from the Naivasha

species, D. haruwodi, by its brighter colour, smaller size, and

very much smaller teeth.

Taterillus tenebricus, sp. n.

Allied to T, harrmgtoui, Thos., but Mith dorsal surface

I

I'
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washed with a slate-black tint, and with rather larger hands

and feet.

Size of body and tail as in T. harringtoni. General colour

of back bright buff, washed over with slaty black, the black

coloration most promineut on the back of the head. Poste-

rior back and rump buff-coloured, the slaty-black tint only

appearing in this region as a broad median stripe, but

spreading out on the anterior back and shoulders. Hairs

of back (in dark region) slaty black, with narrow subter-

minal buff-coloured rings ; extreme tips blackish. Flanks

bright yellowish buff (cinnamon no. 1, ' Repertoire de

Couleurs ') ; hairs with slate-grey bases, paling to pure white

and tipped with buff. Face with well-marked black stripe

extending back from tip of nose to dark ai'eaon head. Sides

of nose and face buff-coloured, eyes surrounded with buff-

coloured hairs. Lips white. Backs of hands and feet white,

the feet marked on the tarsal and metatarsal regions with

buff. Under surface of body white, hairs of belly white to

roots. Tail much as in harrwytoni, but more hairy and
blacker, underside markedly lighter than upper.

Skull much the same pattern as that of harringtoni ; brain-

case broader and molar teeth larger.

Dimensions of the type (measured in the flesh) :

—

Head and body 92 mm. ; tail 128 ; hind foot 30 ; ear 17-5.

Skull : greatest length 30 ; condylo-incisive length 26
;

zygomatic breadth 155 ; length of nasals 11'5
; breadth of

brain-ease (across squamosal region) 9'6
; length of upper

molar scries 5.

Hub. Nyama Nyango, Eusso Nyiro. Altitude 3200 feet.

Type. Subadult female. Original number 206. Collected

on February 2nd, 1911, by Mr. A. B. Percival, and pre-

sented by him to the British Museum.
It is interesting to find a member of the genus Tuterillus

exhibiting the striking coloration met with in tbis species.

Although agreeing in general proportions with T. harriyig-

toni, the conspicuous dark markings on the back of this

Eusso Nyiro form readily distinguish it from the Lake
Rudolf species.

Tatera iconica, sp. n.

A light-coloured species allied to T. vicina, Pet.

Size and general proportions much as in T. vicina. Colour
of dorsal surface pale huffy brown, washed with dark
brownish on the posterior part of the back, the general effect

very much lighter than in T. vicina, where the predominating
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effect of the black hair-tips is most marked. Face and head

pale buff-coloured, rather darker and redder on tlie back of

head and neck (buff no, 2, ' Repertoire de Couleurs '). Sides

of face and flanks pale buff (pale buff no. 1, ' Repertoire de

Couleurs'); hairs with slate-grey bases, paling to white

towards the tips, apical third buff-coloured. Ears clothed

with short brownish and buff-colonred hairs ; tips of ears

greyish wliite. Backs of hands and feet and ventral surface

of body white. Tail about as hairy as in vlcina, much lighter

above, the hairs on upper surface brownish red. Ventral

surface of tail, like that of vicina, light anteriorly and

darkening towards the tip.

Size of skull rather less than in T. vicina ; molar teeth a

good deal smaller.

Dimensions of the type (measured in the flesh) :

—

Head and body 145 mm.; tail 182; hind foot 35 ; ear 21-5.

Skull : greatest length 41 ; basilar length 31-2; condylo-

incisive length 362 ; zygomatic breadth 21 ; interorbital

breadth 7; breadth of brain-case (across squamosal region)

18; length of nasals 18; palatilar length 19; breadth of

palate (inside m') 5; length of palatal foramina 7' 5 ;
greatest

diameter of bullae 11 ; alveolar length of upper cheek-

teeth 6-5.

Hab. Nyama Nyango, Eusso Nyiro. Altitude 3000 feet.

Type. Old female. Original number 1799. Collected

January 27th, 1911.

The light colour of the upper surface, both of the back and

tail, of this Eusso Nyiro Tutera readily distinguishes it from

the Kitui species, T. vicina, and, taking into consideration

the cranial differences between the two forms, the Eusso

Nyiro specimens must be regarded as specifically distinct.

Tatera nigricauda nyama, subsp. n.

Closely allied to Tatera nigricauda, Pet., but smaller in

size and with a lighter coloured tail.

Size rather less than in T. nigricauda, a feature more
noticeable in the skull- than in the skin-dimensions. General

colour of upper surface much as in T. nigricauda, the dark

hair-tips not so prominent, the general effect a little lighter

(buff no. 1 mixed with snuff-brown no. 2, ' Repertoire de

Couleurs'). Flanks rather purer in colour (pale buff no. ],

' Rep. de Coul.'), the grey bases of the hairs much lighter,

in some cases being almost white. Backs of hands and feet

and entire ventral surface white. Tail very similar to that

of nigricauda, but hairs lighter and browner, the general
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effect produced beiug that of areddish-brovvu tail, and not o£

a black one.

Skull a great deal smaller than that of nigricauda, shorter

and narrower ; markedly shorter nasals and narrower brain-

case. Auditory bullae much smaller and shorter.

Dimensions of the tvpe (measured in the flesh) :

—

Head and body 164- mm. ; tail 208 ; hind foot 40-5 ; ear 22.

Skull : greatest length 48 ; basilar length 36"8; condylo-

iucisive length 42; zygomatic breadth 24"7
; interorbital

breadth 86 ; breadth of brain-case (across squamosal
region) 17"5; length of nasals 20'5

;
palatilar length 21"5

;

width of palate (inside m^) 4'3
; length of palatal foramina 9

;

greatest diameter of bullse 12*5
; alveolar length of upper

cheek-teeth 7'2,

Hab. Nyama Nyango, Eusso Nyiro. Altitude 3000 feet.

Type. Old male. Original number 1798. Collected on
January 27th, 1911.

The much smaller size of the skull and lighter-coloured

tail are the chief points therein this new form differs from
the Mombasa species. I have taken as representing T. nigri-

cauda a long series of s[)ecimens recently obtained by

Mr. Kemp at Yoi and Taveta. The following are the cranial

dimensions of an adult male :

—

Greatest length 51 mm.; basilar length 40; condylo-

incisive length 45*3 ; zygomatic breadth 26*8 ; interorbital

breadth 9; breadth of brain-case (across squamosal region) 20
;

length of nasals 23
;

p.ilatilar length 236 ; length of palatal

foramina 10; greatest diameter of bullae 14; alveolar length

of upper cheek-teeth 7'5.

Tatera varia, described by Heller fx'om the Eusso Nyiro
River^ Sotik District, would appear to be the only other

member of the genus described from this district. T. varia

belongs to the fallax group with the white-tipped tails, and
is in no way related to nigricauda or the form here described.

Otomys irroratus elgonis, Wrought.

S. 1523, 1526, 1527,1531,1567,1571,1582, 1583,1595,
1596, 1617, 1618, 1637, 1641, 1642,1655, 1663, 1668,1714,
1715

; ? . 1522, 1572, 1597, 1658, 1710. Solai, Mt. Kenya.

Otomys angoniensis elassodon, Osg.

(?. 1312, 1315, 1316
; ? . 1307, 1314. Nakuru.

^ . 1421, 1423, 1438, 1448, 1450, 1457, 1478, 1481, 1502,

1514, 1506 ; ? . 1422, 1458, 1459, 1475, 1485, 1497, 1498,

1499, 1515, 1516, Rumruti, Laikipia Plateau,
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Dendromus insignis, Thos.

S. 1633, 1047, 1664, 1680, 1697, 1713
; ? . 1542, 1660,

1720. Solai, Mt. Kenya.

JCpimys dennice, Thos.

(?. 1537, 1544, 1545, 1631,1648, 1703, 1727; ? . 1570.
Solai, Mt. Kenya.

Epimysjacksoni, de Wint.

S. 1549, 1550, 1557, 1562, 1569, 1627, 1639, 1649, 1702,
1717, 1722 ; ? . 1577, 1601, 1608, 1693. Solai, Mt. Kenya.

cJ. 1490; ?.1483. Kumruti, Laikipia Plateau.

Ephnys medicatus, Wrought.

cJ. 1500, 1503; ?. 1487, 1507, 1508. Rumruti,
Laikipia Plateau.

S. 1339, 1351, 1360. Baringo.

Epimys effectus, sp. u.

Similar in general colouring to E. ugandce, de Wint., but
smaller in size.

Size and general proportions less than in E. ugandce ; hind
foot markedly smaller, measuring only 22 or 23 mm. in

length, while in E. ugandce the hind foot is much larger,

measuring about 26 or 28 mm. in length. Tail rather short

compared with that of E. Uganda. Size of body small.

General colour of upper surface brownish buff, the effect

being very much as in Apodemus sylvaticus, but rather

yellower. Hairs all with slate-grey bases, buff-coloured

subterminal rings and dark tips, the dark hair-tips most
prominent down the middle of the back. Flanks yellowish

buff, faintly speckled with brown, the buffy tint passing

abruptly into the white coloration of the ventral surface.

Sides of face and neck bright buflf-coloured. Backs of hands

and feet white. Entire underparts, as in E. ugandee, greyish

white ; hairs of belly all with slate-grey bases and whitish

tips. Tail, as in the other members of the multi-mammate
gi'oup, almost naked and rather darker above than below.

Skull markedly smaller than in ugandce, shorter and con-

siderably narrower across the zygomatic region. Auditory

bull?e and teeth smaller.

Dimensions of the type (measured in the flesh) :

—

Head and body 139 mm.; tail 124; hind foot 23"5
;

ear 18.
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Skull: greatest length 32" 1; basilar length 26*6; con-

dylo-incisive length 31; zygomatic breadth 15; breadth of

brain-case (across squamosal region) 12"5
; interorbital

breadth 4*7
;

greatest length of nasals 13"5
;

palatilar

length 15 ; width of palate (inside m^) 3'2 ; length of

palatal foramina 8 ; alveolar length of upper molar
series 5*2.

Hub. Baringo. Altitude 4000 feet.

Type. Old female. B.^[. no. 10. 12. 19. 27. Original

number 1353. Collected on October 10th, 1910.

The smaller size of this species is at once sufficient to

distinguish it from de Winton's E. ugandce. Tliis new form
appears to be fairly widely distributed and to occur side by
side with the larger species, as is evident by examination of
the series of specimens in the Museum collection. Both
species were obtained by the Ruweuzori Expedition, and
Mr. Kemp has collected E. ugandce and E. effectus at

Mumias and Mt. Elgon. There is a considerable range of
variation in size and colour presented by the series of
specimens from Elgon and Ruwenzori, but not sufficient to

indicate that they represent more than one species. As
regards the other known forms of this group, the coast

species, E. hildtbrandti, is rather similar in size to E. efectus,

but greyer and lighter in colour. E. ijanya, recently de-
scribed by Heller from the Athi Plains, appears to resemble
this new species in general colour, except that the dorsal
and ventral surfaces in panya are described as merging
gradually into one another, whereas in effectus there is a
distinct line of demarcation between the rich buffy tint of
the flanks and the white under sui'iiace. The dimensions ot

the two species are also conspicuously diiferent.

It is evident from Heller^'s description of E. panya that

it is not generally known that the type specimen of ugandce

is a young individual, and to this fact are due both its dark
colouring and small size. In the Museum collection is a
series of adult specimens from Entebbe, the type locality,

received since de ^Vinton described the species, and the
following brief description of the appearance of E. ugaiuUe

in the adult phase may not here be out of place :

—

Size rather large, hind foot measuring 27 or 28 mm.
in length.

General colour of back dark brown washed with buff,

rather darker and blacker down the back and more buffy on
the flanks. Buffy tint on flanks gradually merging into the
greyish-white underparts. Sides of base buffy orange.
Hands and feet white. Underparts dirty white, hairs with
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slate-grey bases and buffy-white tips. Tail as in the other

species of the group.

Skull large and broad, with fairly laige molars and broad

brain-case.

Dimensions (measured in flesh) :

—

Head and body 140 mm.; tail 135; hind foot 28;

ear 22.

Skull : greatest length 34-3
; basilar length 29 ;

eondylo-

incisive length 33 ; zygomatic breadth 16-8 ; interorbital

breadth 4-9 ; length of nasals 14
;

palatilar length 15-4
;

width of palate (inside m') 3"2
; length of palatal foramina

7-6 ; length of upper molar scries 5*9.

The Entebbe specimens of Uganda exhibit a considerable

degree of variation in colour, as do a similar series of this

species from Mt. Ruwenzori, and it is evident that, like the

smaller form described above, de Winton's species is subject

to much variation in colour.

It is interesting to note that while the young individuals

of E. Uganda are dark blackish in colour, the juvenile pelage

of E. effectus is ashy grey.

Epimys evelyni, sp. n.

A pale greyish-yellow-coloured species, about equal in size

to E. ugandfP, and probably allied to same.

Size and general proportions much as in E. uganda, hind

foot and tail rather shorter. General colour of dorsal surface

pale greyish buff, tinted with brownish buff down the middle

of the back. Hairs of back with slate-grey ba-es, buffy

subterminal rings, and dark brownish tips. Flanks and

sides of face pale grey, washed over with a light buffy tint,

the buff-coloured area merging rather sharply into the light

colour of the ventral surface. Ears covered with minute

greyish hairs ; a light orange patch of hair at anterior in-

sertion of ear. Backs of hands and feet dirty white.

Ventral surface of body greyish white, the general effect

lighter than in E. ugandce. Hairs of belly wi;h pale grey

bases and white tips. A light buffy suffusion down middle

of belly, but by no means as marked as in the allied species.

Tail rather short, almost naked, less hairy than in Uganda ;

rather darker above than below.

Skull a trifle smaller than that of E. Uganda. Muzzle

narrower. Palatal foramina long.

Dimensions of the tvpe (measured in the flesh) :

—

Head and body 14,2 mm.; tail 121; hind foot 26;

ear 197.
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Skull : greatest length 33-6 ; basilar length 27*7 ; coudylo-

incisive length STG ; zygomatic breadth 16 ; interorbital

breadth 4-7
; breadth of brain-case (across squamosal region)

13; length of nasals 14; palatilar length 15'2 ; width of

palate (inside m^) 3 ; length of palatal foramina 8'2
; length

of upper molar series 5*8.

Hub. Baringo. Altitude 4000 feet.

Ti/pe. Old male. B.M. no. 10.12.19.30. Original

number 1333. Collected on October 7th, 1910.

This species is readily recognized by the pale greyish-olive

colour of the dorsal surface and liglit buffy-grey flanks.

The most nearly allied species appears to be E. ugandfe,

which agrees with tliis new form as regards the dimensions

of the body, but differs in its longer hind foot and tail and
rather large skull, in addition to the striking colour differ-

ences already referred to. The other Baringo species,

described above, apart from its much richer coloration, is at

once distinguished bv the smaller size of the hind foot and
skull.

Leygada grata, Thos.

J. 1679; ?. 1670. Solai, Mt. Kenya.

Leggada trifon, Thos.

c^. 1603, 1615, 1620, 1624, 1626, 1632, 1646, 168 i
;

? . 1528, 1555, 1598, 1610, 1611, 1612, 1613, 1614, 1625,

1657, 1671. Solai, Mt. Kenya.

Thamnomys giyas, sp. n.

A large richly coloured species with a very massive skull.

In size and general proportions about as in T. ibeamis,

Osg., tail especially long. General colour of back olive-

grey washed with tawny buff, the reddish tint increasing

posteriorly, on the hind - quarters and rump becoming
bright orange-red (tan colour no. 1, ' Repertoire de Cou-
leurs^), the general effect being much as in the West
African T. rutilans, but rather darker. Head, sides of face,

neck, and shoulders washed with yellowish buff". Flanks

richly tinted with orange-buff and sharply marked off from
the white underparts. Backs of hands and feet buff-coloured.

Entire under surface white, tinted with very pale pinkish

buff, the general colour appearing as almost white. Tail

long and rather more hairy than in T. ibeanus.

Skull verv large and massive. Brain-case much larger
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than in the allied species. Zygoma stout and heavy. Palatal

foramina very long. Auditory bullae large and slightly in-

flated. Molar teeth exceptionally large, the tooth-row

much longer and broader than in T. ibeanus or any of the

surdaster group.

Dimensions of the type (measured in the flesh) :

—

Head and body 132 mm. ; tail 201 ; hind foot 26-5
;

ear 19.

Skull : greatest length 35-5 ; basal length 29-5
; basilar

length 275 ; condylo-basilar length 29'8; condylo-incisive

length 31 8 ; zygomatic breadth 1G"9 ; iuterorbital breadth 5 ;

breadth of brain-case (across squamosal region) 14
;
greatest

length of nasals 12*7
;
palatilar length 14*5

; width of palate

(inside m^) 3 ; width across palate (outside m^) 6 ; length

of palatal foramina 7'9
;
post-palatal length 13*3 ; length of

upper molar series 5'5.

Hab. Solai, Mt. Kenia. Altitude 9000 feet.

7y/5e. Adult male. Original number 1712. Collected on
December 28th, 1910.

This large species is distinguished at once from all the

allied forms by the far greater size of the skull. A
further specimen referable to the same species was collected

by Mr. J. L. Clark at Kasituka, west of Mt. Kenya.

Tliamnomys surdaster bisignis, subsp. n.

S. 1517; ?. 1467. Rumruti, Laikipia Plateau.

(J. 415, 451; ?. 427, 433, 446. South face of

Mt. Elgon.

Rather smaller in size than T. ibeanus, Osg., but much
redder in colour and allied to T. surdaster polionops, Osg.

General colour of back much as in T. surdaster, but darker

and less richly coloured anteriorly ; the entire dorsal surface

washed with tawny buff, richer on the posterior portion of

the body. General colour of hind-quarters reddish buff

(brownish terracotta no. 2, ' Repertoire de Couleurs ') . Flanks

pale olive-grey, strongly tinted with pinkish buff, sharply

marked off from the white underparts by a pale bufi-coloured

line, formed by the pinkish-buff tips of the hairs of the flanks

overlapping the white hairs of the belly. Hairs of back and

flanks all with dark slate-grey bases. Face and head much
as in T. ibeanus, but more buffy. Backs of hands and feet

white, washed with buff. Entire underparts white ; hairs

wholly white. Tail long and hairy, about as in T. ibeanus.

Skull much as in T. surdaster, rather larger in size,

though not so large as in 7, ibeanus.
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Dimensions of type (measured in the flesh) :

—

Head and body 120 mm.; tail 185; hind foot 25;
ear 22.

Skull : greatest length 32*5
; basilar length 25*5

; condylo-

basilar length 27*5 ; eondylo-iueisive length 29*7
; zygomatic

breadth 14'7
; interorbital breadth 4*5; breadth of brain-

case (across squamosal region) 13 ; length of nasals 12
;

palatilar length 11; post-palatilar length 11-7 ; width of

palate (inside m"") 2-5 ; length of palatal foramina 7-1
;

length of upper cheek-teeth 4-7.

Hab. South face of I\It. Elgon. Altitude 9000 feot.

Type. Adult female. B.M. no. 10. 4. 1. 186. Original

number 433. Collected on November 13th, 1909.

I have taken for the type of this new form a specimen
from a series collected by iNlr. Kemp in 1909 on Mt. Elgon

;

the only adult Rumruti example has an imperfect skull, but
it undoubtedly is the same form as that found at Elgon.
The bright tawny colour of the dorsal surface and buffy

tint on the flanks readily distinguish this race from
T. ibeanus, a species that is noted for its dull olive-coloured

pelage. T. surduster polionops, Osg., a more southern race

related to this Elgon form^ is less tawny on the sides of the
face and flanks ; and the general colour of the dorsal surface,

although distinctly reddish, is a good deal lighter.

T. surdaster elgonis, Thos., geographically the nearest

ally of T. s. insiynis, is far paler and yellower in colour and
smaller in size.

T. /o/'m^i, described by Heller in 1909 from Lake Nai-
vasha, is apparently quite unlike any other known member
of the genus, possessing dark facial stripes (like tiiose of
Epimys nigricauda^ and slate-grey bases to the hairs of the

belly. As regards T. surdaster, the general colour of the

dorsal surface and flanks is brighter and rather lighter in

colour than in this new form, a character that is especially

noticeable on the shoulders, neck, and head. In addition,

T. surdaster is a rather smaller animal, the hind foot

measuring only 22 mm, in length.

Lophuromys zena, DoUm.

S . 1524, 1529, 1546, 1551, 1558, 1560, 1573, 1574, 1576,
1586, 1653; ? . 1525, 1547, 1552, 1559, 1563, 1575, 1635,
1649. Solai, Mt. Kenia.

This series of specimens is quite similar to the series from
the Aberdare Mountains, the type locality.

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 35
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LXTII,

—

Descriptions of new African lleterocera.

By G. T. Bethune-Baker, F.L.S., F.Z.S.

Syntomidae.

Ceryx flava, sp. n.

^ . Antennre dark brown. Head, tliovax, and abdomen
uniform chrome-yellow. Legs dark brown. Primaries

brown where not hyaline ; all the cell and nearly all below

the cell to vein 1 a hyaline, angle of veins 7 and 8 hyaline,

internervular area between 6 and 7 hyaline for two-thirds,

area between 5 and 6 nearly filled in with brown but not

quite, a hyaline ovate spot on each side of vein 4, angle of

vein 2 hyaline. Secondaries with basal area yellow, outer

half greyish brown, no hyaline spots at all.

Expanse 29 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; November

{Ansorge).

Type in my collection.

Syntomis tripunctata, sp. n.

Antennse with white tips. Head, thorax, and abdomen
uniform greenish black. Primaries greenish black, with a

small hyaline spot in the cell, one above vein 6, and one

below it, below vein 4. Secondaries, a minute dot beyond
the cell.

Expanse 23 mm.
Hah, N'Dallo Tando, N.Angola, 2700 feet; December

[Ansorge).

Type in my collection.

Syntomis diss'wiilis, sp. n.

Antennae all black. Head, thorax, and abdomen blue-

black, the latter with the two middle segments dull red, with

a similar coloured fine lateral line from them to the thorax.

Both wings bluish black. Primaries with a Iiyaline quad-
rate spot below the cell, a large spot filling the apical half of

the cell, below which is a large subquadrate spot, a spot

above vein 6, two ovate spots, one on each side of vein 4.

Secondaries : a large basal spot extending into the cell,

another beyond the cell divided by vein 3. Fringes to both

wings brown.

Expanse 33 mm.
Hab. Laikipia, East Equatorial Africa ; June [Jackson).

Type in my collection.

Allied to 8. consimiliSy Hmpsn.

I
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Syntomis ntehi^ Sj). ii.

Aiitennfe tipped with white. Head, thorax, and abdomen
bhickish, the latter witli three segments banded with red.

Both wings brownish black. Primaries with a small ronnd

spot below the cell, a larger one at the end of the cell, below
which a little inwards is an elongate one ; an oval spot

above vein 6, and an oval one between veins 3 and 4 and
4 and 5. Secondaries with a roundish basal spot and a

round spot beyond the cell.

Ex|)an3e 35 mm.
Hah. X'tebi, Uganda {Jackson).

Type in my collection.

Allied to S. borguensis, Hmprn.

5,

AntennfB bipectinate to tip, with long branches and cilia
;

palpi and proboscis absent, minute spurs on hind tibitB only.

Neuration : primaries, vein 2 from middle of cell, 3 from
before the angle, -i from angle, 5 from well above the angle,

6 from upper angle, 7, 8, 9, 10 stalked. Secondaries normal
in shape, with vein 2 from a third before the angle, 3 from
before tiie angle, 4 from the angle, 5 from the middle, 6 and
7 coincident.

Type, Eressades Jlavipunctata, B-B.

Eressades jlavlpunctatay sp. n.

^ . Antennaj brown ; head yellow ; thorax brown, with

small yellow patagia and centre of metathorax yellow ; abdo-

men yellow ; legs brown. Both wings greyish brown with

straw-yellow spots. Primaries with a subquadrate spot

below the cell, a triangular spot in the cell at its upper

extremity, a round s[)Ot above vein 6, one on each side of

vein 4. Secondaries with basal spot in the cell and below it,

beyond the cell a spot on each side of vein 4.

Expanse 26 mm.
Ilab. N'Dalla Tando, N. Angola, 2700 feet; December

{Ansorge).

Type in my collection.

EucJiromia jachsoni, sp. n.

? . Head, antenna?, thorax, and abdomen black, the latter

with a pale yellowish spot on each side of the proximal

segment, two lateral metallic-blue dashes on the next two
segments, on the dorsal and on the ventral surfaces, which
are separated ; a small metallic spot on the dorsum of each

segment also : a red lateral patch on the following segment
35*
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and a red spot on the dorsum, ventral surface of tins segment

banded with white ; the remaining segments barred laterally

with metallic-blue on both dorsal and ventral portions
;

similar coloured small spots on the centre of the dorsum also
;

on each side of the dorsum is a deep black stripe dividing all

the markings as described. Both wings brownish black, with

straw-yellow hyaline patches. Primaries with a large spot

below the cell and a small one in it ; a series of four con-

fluent spots beyond the cell divided by the veins, the two

upper small, the two lower large spots. Secondaries with a

small basal elongated spot in the cell and one below it, a very

large spot beyond the cell extending into the angles of

vein 3.

Expanse 52 mm.
Hah. Entebbe, Uganda ; December (Jackson).

Type in ray collection.

Metarctia rosacea, sp. n.

(^ . Antennse cream-colour. Head, palpi, thorax, abdomen,

and legs pale pink. Both wings pink. Primaries marked
with very pale brownish, a subbasal angled stripe across the

cell and fold, followed by a curved one in the cell and into

the interneural area of veins 2 and 3, a mark across the end

of the cell ; a postmedian waved fascia confluent with the

interneural brownish area between veins 2 and 3 ; veins

brownish ; fringes pale brown. Secondaries very pale pink

with pink fringes.

Expanse 37 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; December

{Ansorge).

Type in my collection,

Metarctia pallens, sp. n.

^ , Palpi and antennae brown ; head, thorax, and abdomen
dirty yellowish. Legs brown. Primaries very pale washed-
out straw-colour, with the costa and upper margin of cell

brown ; a brown angled dash across the end of the cell, a

broadish brown stripe, rather indefinite as to area, along

vein 1 a. Secondaries palest straw-colour, inclined to be

hyaline about the cell.

Expanse 40 mm.
Hah. N'Dalla Tando, N. Angola, 2700 feet ; November

[Ansorge).

Type in my collection.

Metarctia diversa, sp. n.

(J . Palpi and antennaj brown ; head pale pinkish brown
;
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fliorax pale brownisli ; abdomen pinkish ochreous. Legs
brown. Primaries nniform brownish grey slightly tinged

with pink, with a dark grey mark across the end of the cell
;

costa finely pink. Secondaries very pale pinkish, inclined to

be hyaline at the base.

Expanse -iG mm.
//a/>. N'Dalla Tando, N. Angola, 2700 feet; October

{Ansorge).

Type in my collection.

Metarctia contrasta, sp. n.

cJ . Face and head rose-colour, collar smoke-brown edged
with rose-colour, antennae sooty brown ; thorax sooty brown,
with a metathoracic tuft of rose-colour ; abdomen uniform

rose-colour, ventral surface brown with yellow segmental
divisions. Legs brown. Primaries uniform dark sooty grey
with yellow fringes. Secondaries creamy white, semi-

diaphanous.

Expanse 42 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; November

(Ansorge),

Type in my collection.

Near M. flavicincta, Auriv., but the rose-coloured head,

collar, and abdomen easily distinguish it.

Metarctia rubriltneata, sp. n.

^ . Head, antennas, thorax, and abdomen uniform umber-
brown. Legs yellowish brown tinged with pink ; ventral

surface yellowish. Both wings uniform umber-brown.
Primaries with a red subcostal line for four-fifths of the

costa, a small red spot near the end of the cell and another

beyond it, a red spot below the angle of vein 2. Secondaries

spotless.

Expanse 36 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; November

{Ansorge).

Type in my collection.

Metarctia ruhrihasa, sp. n.

? . Head red, antennae black, collar, thorax, and abdomen
pinkish brown. Primaries pinkish brown, with the base

very restricted rosy ; costa very finely pale pinkish.

Secondaries uniform deep cream tinged with pink.

Expanse 42 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; December

{Ansorge)

.

Type in my collection.
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Metarctia uniformis, sp. n.

^. Head and thorax yellow; abdomen paler yellowish
;

antennae brown. Legs brown. Primaries uniform pale sooty

brown, slightly darker along the costa and the inner margin.

Secondaries creamy white.

P/xpanse 32 mm.
Hab. Malange, Portuguese W. Africa ; December.

'^i'ype in my collection.

Near M.flavicincta, Auriv.

Arctiadae.

LlTHOSIAN^.

Nola angola y sp. n.

? . Head and thorax white ; abdomen grey. Primaries

with base white, narrowly grey at costa; median area and all

the rest of tlie wing dark grey, except a white subovate costal

patch from the end of cell into the apex, the terminal area

being very dark ; there is a trace of a dark postmedian and

angled subtermiual line across the ovate white patch.

Secondaries grey, whitish towards the base.

Expanse 24 mm.
Ihib. N'Dalla Tando, 2700 feet ; November (jbisorge).

Type in my collection.

C/iionrt'ina ruhritermino, sp. n.

(^ . Head, thorax, and abdomen white. Both wings pure

white. Primaries with three fine blood-red lines, viz.,

median one slightly angulated, postmedian very deeply

projected outwards between veins 3 and 4, the third being a

terminal line ; a black spot in the cell followed by another

at the end of the cell ; costa with a small subbasal spot and

another below it at the base of the cell, a subcostal spot just

outside the postmedian line.

Expanse 20 mm.
Hah. Oni (Lagos) ; April.

Type in the Oxford Museum.

llema melanosticfa, sp. n.

(5". Head and pectus yellow, antennge yellow with dark

shalts. Collar yellow ; thorax white with yellowish patagia
;

abdomen yellow. Both wings pure white. Primaries with

costa very tinely black to the costal spot, a deep black sub-

costal spot just beyond the centre, a second below it shifted

slightly inwards below the angle of vein 2. Secondaries

quite spotless,

? . Like the male.
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Expanse 40 mm.
Hiih. N'Dallu TaiiJo, N. Angola, 2700 leet ; November

(^Ansorge),

Type in my collection.

This is near T. eningce, Plotz, but its pure white wings
and yellow head and abdomen will distinguish it.

Ilema di'ph'sticla, sp. n.

c?. Head, thorax, and abdomen yellowish. Primaries
creamy white, with more colour at the base and on the fold,

an indistinct dark spot on the costa just beyond the centre
and another distinct one below it, shitted slightly outwards
below vein 2. Secondaries spotless dirty white.

? . Primaries darkish grey, with both spots distinct.

Secondaries paler grey and spotless.

Expanse, (J oO, ? o'o mm.
Hab. Gunnal (W. Africa) ; June.
Types in ray collection.

Ilema triplaiola, sp. n.

(J. Head and thorax pale tawny ; abdomen grej', terminal

segments yellowish. Primaries tawny ochreous (best de-

scribed perhaps as deep ])uffj, with the base paler and slightly

paler beyond the median area ; a small dark spot at the end
of the cell, another on vein 2 shifted inwards, below which is

another indistinct one on tlie inner margin ; a few scattered

dark scales in the postmedian area. Secondaries clear, spot-

less, pale yellowish.

Expanse 27 mm.
Hab. N'Dalla Tando, N. Angola, 2700 feet ; November

[Ansorge).

Tyi^e in my collection.

Ilema viaJauga, sp. n.

cJ . Head yellowish, thorax and abdomen grey. Primaries
pale lemon-yellow, with the median area deeper yellow,

inclined to an orange shade, a small dark point about the

middle of vein 2. Secondaries very pale lemon-yellow.
Expanse 28 mm.
Hab. Malange, W. Africa.

Type in my collection.

Ilema unistrigata, sp. n.

cJ . Head, thorax, and abdomen yellow, the latter the
palest. Primaries pale straw-colour, with a single waved
confluent spotted grey stripe across the end of the cell.

Secondaries very pale clear yellowish.
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Expanse :')() mm.
Hah. Gunnal (W. Africa) ;

June.

Type in my collection.

11ema histicta, sp. n.

,^ . Head and thorax yellowish, abdomen pale greyish.

Primaries dirty yellowish, witii a dark grey spot near tiie

lower angle of the cell and another below it shifted inwards

below vein 2 ; subterminal area with fine dark scattered

scales. Secondaries semitransparent very pale lemon-yellow.

Expanse 80 mm.
Hah. Malange, W. Africa ; October.

Type in my collection.

Ilema minutissijna, sp. n.

cJ . Head, thorax, abdomen, and legs dirty wliite. Pri-

maries creamy white without any markings. Secondaries

uniform milky white.

Expanse 18 mm.
Hah. Gunnal, W. Africa ; June.

Type in my collection.

Ilema celida, sp. n.

$. Head, thorax, and abdomen ochreous grey. Primaries

uniform ochreous grey, with a dark spot in the cell on the

discocellulars. Secondaries creamy ochreous, ))aler than the

jirimaries, quite markless.

Expanse 22 mm.
Hah. Gunnal, W. Africa ; November.

Type in my collection.

Ilema squamosa, sp. n.

^ . Head yellowish, thorax and abdomen dark grey.

Primaries pale straw-colour without any pattern, but more or

less covered with very fine darkish scales. Secondaries pale

creamy-white.

Expanse 24 mm.
Bab. Malange, W. Africa ; November.

Type in my collection,

Anapkosia parallela, sp, n.

^ . Head orange-yellow, thorax pearly white, a central

deep orange spot on collar and fore part of thorax ; abdomen

yellowish grey. Primaries pearly white, tinged with pale

straw, so as just to prevent it being white. Cosla very finely

black, a median and postmedian waved and curved fine black

line parallel with each other. Secondaries the same colour

as the primaries.

I|
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? . Like the male, but with the secondaries yellower.

Expanse, ^J 34, ? 42 mm.
Hah. N'Dalla Tando, N. Angola, 2700 feet ; October

[Ansorge).

Tvpes in my collection.

Asura crenulata, sp. n.

S . Head, thorax, and abdomen j)inkish yellow. Primaries
pinkish yellow, with ])inkisli-grey spotted lines ; an oblique
basal line followed by a parallel subbasal one, an irregular

short line across the cell near its end, a small spot at the
upper angle of the cell, a broad postmedian crenulate line,

followed by an irregular subterminal one ; termen with fine

internervular dark dashes. Secondaries clear semihyaline
pale lemon-yellow.

Expanse 24 mm.
Ilab. N'Dalla Tando, N. Angola, 2700 feet ; December

(Ansorge).

Type in my collection.

Near A. ohliterata, Wlk.

Asura pectinata, sp. n.

cJ . Head, thorax, and abdomen pinkish, antennae with
long black branches and pinkish shaft. Primaries pink,

basal area with a yellowish tinge with pinkish-grey spotted

lines, an antemedian strongly curved line, a median line

with a sharp angle in the cell, a strongly curved almost
double postmedian line ; a subterminal lino of irregular

isolated spots. Secondaries pale pinkish.

Expanse, S 20, ? 26 mm.
Hah. N'Dalla Tando, N. Angola, 2700 feet ; November

(Ansorge).

Type in my collection.

Asura xantha, sp. n.

$ . Head, thorax, and abdomen pale yellow. Primaries
yellow, with an irregular curved pinkish-grey basal line; a
deeply dentate median line, followed by an oblique curved
crenulate line, a subterminal dot on veins 4 and ; termen
and fringe yellow. Secondaries very pale yellowish, some-'

what transparent.

Expanse 18 mm.
Hah. N'Dalla Tando (N. Angola), 2700 feet ; November

(Ansorge).

Type in my collection.

Mihochrista fiieroglyphica, sp. n.

J . Head, thorax, and abdomen yellow. Primaries pale
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yellowish tii\^"C(l with pink in parts, with basal and median

lines broad, adversely oblique, joined together in the cell by
a broadish dash

;
postmedian line broad, very strongly

elbowed outwards in the subapical area, receding rapidly to

vein 2, then erect to tlie inner margin; three subterminal

small spots about veins 3, 5, and 9 (one on each), all the marks
are pinkish grey. Secondaries subhyaline pinkish yellow.

Expanse 21 mm.
Ilab. N'Dalla Tando.

Type in my collection.

Arctianju.

Acantliarctia aureacosla, sp. n.

cJ . Palpi, liead, and face yellow ; collar and thorax dead

white; abdomen yellow, with black dorsal bars; legs

yellow. Both wings dead white. Primaries with costa

yellow and fringes paler yellow. Secondaries with white

fringes.

Expanse 34 mm.
Hah. Gunnal, W. Africa ; June.

Type in my collection.

Between A.Jlav'icosta, Hmpsn., and nivea, Aur.

Noctuidae.

NOCTUINJE.

Tathorhyncus leucobasis, sp. n.

c? . Head and thorax greyish brown; abdomen greyish.

Both wings brownish grey ; costa with a sparse scattering of

paler grey very fine scales, orbicular and reniform stigmata

scarcely darker than the ground ; fringes greyish white.

Secondaries with the cell cream-colour and whitish-grey

fringes.

? . Primaries paler grey, with yet paler scales on the

costa and internervular terminal spaces; a dark dash in the

cell
; cell closed by a dark double spot ; a waved line of dark

scales on the fold. Secondaries deep cream at the base, with

apex and termen broadly dark grey.

Expanse 32 mm.
Uab. Nairobi, Molo Eailway Station; July (Jackson).

'J'ype in my collection.

RJianidoj^hora jlava^ sp. n.

S- Head and thorax orange-yellow ; abdomen rather paler

yellow, vential surface brown. Primaries deep cream-colour,

the basal two-thirds to vein 1 a covered with orange-coloured

scales
; an oval whitish spot encircled with black near the
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base of the cell ; a similar smaller round spot at the upper
angle of the cell and a pear-shaped similar spot at the lower

angle ; a postmedian row of orange dashes filling in the inter-

nervular spaces, and continued by a second confluent rather

paler row o£ dashes almost up to the termen ; termen pale

cream ; fringes orange-colour. Secondaries pale chrome-
}elloWj the basal two-thirds with dark grey irrorations.

Expanse 50 millim.

Hah. Mount Elgon ; July. Uganda Protectorate.

Type in my collection.

Capnodts albicosia, sp. !i.

$ . Head and thorax dull cinnamon-brown; collar white
;

abdomen darker brown. Both wings dull cinnamon-brown,
with slightly darker lines. Primaries with nearly the whole
length of costa narrowly white, but very prominent; the

whole area has the appearance of being very finely irrorated

with minute pale scales^ in which the antemedian, median,
and postmedian irregular and fine lines stand out clear brown,
with also a trace of a subterminal line. Secondaries similar

to the primaries but ])aler, and the lines only discernible

obscurely.

Expanse 46 mm.
IJab. Lagos.

Type in the Hope Museum.
I put this with some doubt in this genus, though the [)alpi

and shape of wings do not altogether agree.

Ilomodes hcemorrhanta, sp. n.

^ . Head and thorax reddish ; abdomen ochreons, tinged
with reddish. Both wings red, with grey lines. Primaries
with a distinct but indefinite median line slightly excurved

;

postmedian line fine, boldly waved; fcubterminal line irre-

gular, indented, and with small spots in it ; termen witii

dark internervular points; costa narrowly grey. Secondaries
with line similar to the primaries, but finer and much less

definite.

Expanse 36 mm.
Hah. Lagos.

T}'pe in the Hope Museum.

Deltoibinm.

Eucapnodes megalosara, sp. n.

(^ . Head and thorax umber-brown, abdomen greyer. Both
wings uraber-brown, with dark greyish markings. Primaries

with antemedian line projected outwards in the cell ; a black-
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ringed wliite point in the cell over the lower part of the line
;

postmedian line sharply crenulate, receding on the fold
;

termen with fine black internervular points; a white point

beyond the cell in the crenulate line, three white costal points

beyond that line, and below these a dark indefinite cloudy

patch. Secondaries with a dark dot in the cell ; a median

crenulate line; termen with dark internervular points.

Expanse 50 mm.
Hah. Lagos.

Type in tlie Hope Museum.

Catada rex, sp. n.

$ . Head blackish ; collar, thorax, and abdomen orange,

the latter fading into grey beyond the middle. Primaries

with the costa finely black and the posterior half of the wing

also blackish, the basal half being orange. Secondaries witii

the basal two-thirds orange, the posterior ihird blackish.

Expanse 32 mm.
Hab. Oni (Lagos).

Type in the Hope Museum.
This species is close to C. ducalis, Schaus, but the yellow

areas are not the same.

Lymantriadse.

PSEUDAECTIA, gen. nov.

Palpi hairy, small; antennse shortly pectinate in female.

Neuration : primaries with vein 2 from near the middle of

the cell, 4 from the angle, 3 and 5 from close to the angle, 6

from the upper angle ; 7, 8, 9, and 10 stalked, 10 at a quarter

from the cell, 7 from beyond the middle ; 11 free from the

cell. Secondaries with 4 from the angle, 3 and 5 from close

to the angle, 6 and 7 from the upper angle, 8 bent down to

the cell and touching very shortly.

Type, Pseudarctia nivea, B-B.

Pseudarctia nivea, sp. n.

? . Head, thorax, and abdomen white; antennae blackish
;

legs white, femora red laterally, tibise and tarsi brown laterally.

Both wings pure white, without any mark at all.

Expanse 52 mm.
Hab. N'tebi (Uganda).

Type in my collection.

Leucoma albifrons, sp. n.

S . Head, thorax, and abdomen pearly white ; antennae

I
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yellowisli, with white shafts. Both wings pearly white.

Primaries more lustrous than the secondaries, the only mark
being a short tine black dash closing the cell.

Expanse 22 mm.
Hah. Oni (Lagos) ; April.

Type in the Hope Museum.
Next L. aurifrons, Mosch.

Leucoma albissima, sp. n.

(J ? . Head, antennas, thorax, abdomen, and legs pure

white ; frons and palpi yellow. Both wings pure white.

Primaries with a black dot at the end of the coll.

Expanse, c? 24, ? 38 mm.
Ilab. N'Dalla Tando, 2700 feet; November {Ansor(/e).

Type in my collection.

Eiiproctis onii, sp. n.

$ . Head and thorax deep cream ; abdomen whitish grey,

anal tuft golden brown. Primaries deep cream, with a few
scattered dark grey scales below the cell and a very broad
band of dark scales occupying all the postmediun and sub-

terminal areas ; fringes alternate deep cream and darkish

grey. Secondaries uniform creamy white.

Expanse 36 mm.
Hab. Oni (Lagos) ; May.
Type in the Hope Museum.

Euproctis quadrifascm, sp. n.

$ . Head, thorax, and abdomen chrome-yellow. Primaries
chrome-yellow, with four dark bands composed of super-

imposed dark browu scales ; basal band broadish, not ex-

tending upwards into the cell ; median band broad-angled at

lower margin of the cell, but not extending beyond the upper
margin

;
postmedian band broad, waved, interrupted by the

veins ; subterminal fascia irregular, much narrower, composed
of interneural spots, some small and scallop-shaped. Second-
aries paler and somewhat lustrous.

Expanse 36 mm.
Hab. Lagos District ; November.
Type in the Hope Museum, Oxford.

Euproctis nigrosqiiamosa, sp. n.

o . Head, thorax, and abdomen cream-colour. Primaries
straw-colour, with a large transverse basal patch of deep
straw-colour ; median area broadly blackish, the area being
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sparingly irrorated with dark scales; terminal area broadly

deep straw-colour. Secondaries palest straw-colour.

Expanse 24 mm.
Ilab. N'Dalla Tando, 2700 feet; November (^nsor^/e).

Type ill my collection.

Euproctls convergens, sp. n.

c? . Head and thorax yellowish; abdomen darker. Pri-

maries lemon-yellow, with the antemedian area and the post-

median area broadly and obliquely covered with dark brown
and blackish scales, which converge towards each other and
meet in the fold. Secondaries palest lemon-yellow.

Expanse 22 mm.
Hah. Gunnal, West Africa.

Type in my collection.

The female of this species is in the National Collection

from Coomassie [Whiteside), and agrees with my specimen

except that the secondaries are white.

Euproctis citrona, sp. n.

^ . Head and thorax white, with a tinge of very pale

lemon-yellow ; abdomen white. Primaries the palest straw-

yellow, without any markings. Secondaries as the primaries,

but whiter.

Expanse 22 mm.
Ilab. N'Dalla Tando ; January (Ansorge).

Type in my collection.

Euproctis n'dalla, sp. n.

^ . Thorax and abdomen creamy white. Both wings
white. Primaries with the median area having a few fine

black scales, the area being waved in the outline of both

margins ; a black snbapical spot (sometimes absent), with

anotlier black ppot on the termen just below it, just below

vein 5.

Expanse 26 mm.
Ilab. N'Dalla Tando, 2700 feet; December {Ansorge).

T)pe in my collection.

Euproctis isisj sp. n.

?. Head and thorax yellowish; abdomen duller yellow.

Primaries clear lemon-yellow, M'ith an obscure trace of a

waved paler postmedian line, on the outside edge of which is

a short dash on the fold reaching to vein 2 of blackish scales,

with a trace of a few basal black scales. Secondaries palest

lemou-yellow.
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Expanse 3G mm.
IJab. N'Dalla Tando, 2700 feet ; November (Ansorye).

Type ill my collection.

Euproctis nigrolunulata^ sp. n.

S . Head and thorax pale lemon-yellow ; abdomen dirty

yellow. Primaries very pale lemon-yellow, with an obscure

paler curved median line, a similar waved postmedian line,

and a trace of a similar subterminal line ; a blood-red spot

closes the cell; a fine black lunule in the tornus between

veins 1 h and 2. Secondaries very pak-st lemon-yellow.

Female precisely like the male.

Expanse, S 26, ? 38 mm.
Hub. Gunnal, "West Africa.

Type in my collection.

Euproctis fasciata, var. angolce, nov.

^ . Primaries with the median area filled in with crimson

and bordered on each side with u line of black scales, no other

marks being present.

Ilah. N'Dalla Tando, 2700 feet; December [Ansorge).

Type in my collection.

There is a fair series of this form, which appears to be

quite constant.

Paraproctis, gen. nov.

Primaries broad ; costa slightly arched^ apex rounded but

prominent ; termen gradually rounded off into the inner

margin, leaving the tornus rounded, not angled. Secondaries

smallish. Neuration : primaries with vein 3 from before the

angle, 4 from the angle, 5 from above the angle ; 6, 7, and 8

stalked, 6 from just beyond the cell, 7 and 8 a third from the

apex; 9 and 10 absent ; 11 highly arched, close to 12. Cell

long. Secondaries with vein 3 from just below the angle, 4

from the angle, 5 from above the angle, 6 and 7 slalked very

near the apex, 8 anastomosing w ith 7 to near the end of the

cell.

Type, Paraproctis osiris, B-B.

Paraproctis osiris, sp. n.

$ . Head, thorax, and abdomen dirty yellowish. Primaries

deep cream, with tiie wing almost covered with fine fawn-

coloured scales, the ground-colour showing through in obscure

paler lines ; a curved basal line ; median line lunulate, post-

median line obscure, waved ; a patch of darker fawn scales at

the end of the cell, an obscure small similar patch near the

tornus. Secondaries cream-colour.
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Expanse 29 mm,
IJab. Lokoja District (100 miles north).

Type in my collection.

EuprtOCTOiDES, gen, nov.

Palpi porrect, thickly scaled to tip, end-segment short
;

antenna? of male deeply pectinate with cilia ; hind legs witii

two pairs of long tibial spurs. Neuration : primaries with

3 from below, 4 from the angle, 5 from just above the angle,

G from below the upper angle, 7 from the end of the areole,

10 anastomosing with 8 to form the areole, but the fork given

off beyond the areole ; 9 given off from 8 at two-thirds from

the areole, 8 depressed strongly, reaching the termen below

the apex. Secondaries with 3 and 4 from the angle, 5 from

a little above the angle, 6 and 7 stalked near the cell, 8

depressed towards the cell at a fifth from the base, contact

. very short, then quite free.

Type, Euproctoides miiiiata, B-B.

Euproctoides miniata, sp. n.

Palpi ochraceous, with a dark patch above; head and
thorax dull red lead-colour; abdomen pale yellowish brown.

Primaries orange-red lead-colour, with broad dark grey

spotted lines or bands ; a trace of a basal line ; antemedian

line angled outwards in the cell ; some dark grey scales at

the end of the cell
;
postmedian line intercepted by each vein,

curved outwards about vein 7 ; a subterminal row of inter-

nervular dark grey spots; fringes red. Secondaries pale

reddish orange.

Expanse 34 mm.
Bab. N'DallaTando, 2700 feet; November {A7isorge).

Type in my collection.

Laci'pa sid>2>unctata, sp. n.

J . Both wings white. Primaries with the median line

very broad, yellowish, deej)ly and acutely angled nearly up

to the end of the cell
;
postmedian line yellowish, very broad

and oblique ; a black dot below the cell near the base, three

black dots beyond the end of the cell; termen finely dotted

with black.

Expanse 24 mm.
Bab. N'DallaTando, 2700 feet; December {Ansorge).

Type in my collection.

Paraxena, gen. nov.

Palpi fine, end segment curved downwards (sickle-shaped).
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Antennae pectinate, with cilia and tine hairs. Legs, mid and
hind with one pair of tibial spurs. Neuration : primaries

with vein 3 from before the angle, 4 from the angle, 5 from

above the angle, 6 from the upper angle, 7 from the end of

the areola, 8 into the apex, 9 excessively short (or obsolete),

10 long from the areole, 11 from the cell; veins 10, 11, and
12 lie almost touching each other. Secondaries with 3 and 4
and 6 and 7 on long stalks from the lower and upper angle

respectively, 5 from above the angle, 8 practically free from
the base.

Type, Paraxena esg^uamata^ B-B.

Paraxena esquamata, sp. n.

? . Head and thorax dirty white j abdomen pale grey, with

anal tuft golden brown. Both wings white, very thinly

scaled. Primaries with base sparsely irrorated with tine black

scales. Postmedian line composed of two lines of iiiie black

scales slightly waved and oblique.

Expanse 31 mm.
Hah. WDalla Tando ; ^•Aww^xy^Ansorge). Also Entebbe,

Uganda.
Type in my collection.

Paraxena angola, sp. n.

^ . Head and thorax creamy ; abdomen whitish. Pri-

maries yellowish cream-colour, with a trace of a double
antemedian line angled in the cell

; postmedian double line

broad, strongly angled beyond the cell ; fringes brownish,
intersected at the veins ; the lines are composed of fine pale
brown scales. Secondaries much paler than primaries.

Expanse 24 mm.
Hah. Malange, W. Africa.

Type in my collection.

Orygla alhacostata, sp. n.

(J . Head, thorax, and abdomen brownish. Primaries pale

brownish, with a patch of daiker basal scales; the costa up
to the postmedian line and most of the cell greyish white;
postmedian dark line fine, double, and angled inwards on the

fold ; a broad whitish oblique dash from the apex to about
vein 5 ; an obscure subterminal line of fine internervular

dashes. Secondaries very pale brownish grey.

Expanse 28 mm.
Hah. Malange, W. Africa.

Type in my collection.

Ann. & Mag. N. Hist. Ser. 8. Vol vii. 36
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Aroa callima^ sp. r\.

$. Head, thorax, and abdomen whitish. Primaries whiter,

tinged in parts witli pale chestnut cream-colour, especially

beyond the cell; a basal costal mark, beyond which is a

second larger cliestnut-grey patch ; a small costal spot near

the middle, followed by a darker one a third in front of the

apex ; a trace of a fine, extremely irregular, white subterminal

line projected outwards between veins 3 and 4; above this

projection the termen has three snow-white spots, the central

being the largest one ; apex with a small black spot, behind

which is a pure white obscure spot. Secondaries white,

tinged with deep cream between veins 2 and 6.

Expanse 36 mm.
Hah. Idakun (Lagos) ; May.
Type in tlie Hope Museum.

Aroa perfida, sp. n.

^ . Head and thorax brownish, abdomen grey. Primaries

pale brownish, with a darker median area and a darker patch

on the termen just above the tonius. Secondaries almost

white, with grey fringes.

Expanse 26 mm.
Hab. Gunnal, W. Africa.

Type in my collection.

A?-oa catori, sp. n.

(^ . Head, thorax, and abdomen brown, the latter with a

dark brown, short, dorsal proximal tuft. Primaries darkish

brown, with a subbasal dark patch specially marked in tiie

cell and another dark patch at the end of the cell intersected

by paler lines
;
postmedian line finely and sharply crenulate

waved, in a broad land of whitish ; a small dark patch on

the costa and also in the fold adjoining this band ; a sub-

terminal row of dark internervular spots, with a short inner

vow preceding it in the radial area. Secondaries brownish

giey.

Expanse 26 mm.
Bah. Lokoja District (100 miles N.).

Type in my collection.

Aroa ohliqua, sp. n.

(J . Head and thorax brown ; abdomen brownish grey.

Primaries daik brown, with an oblique pale fawn-coloured

stripe from just before the apex to the middle of tiie inner

margin, increasing in width to the margin; on the outer
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of this stripe is a dark crenulate fine line; a subterminal nnv
of pale fawn internervular dashes. Secondaries brownish
grey.

Kxpanse cl mm.
Hah. Lokoja District.

Type in my collection.

Aroa umhrata, sp. n.

^ . Head and thorax brown ; abdomen dark grej. Pri-

maries dark umber-bro^vn of a mottled appearance, with a

broad band of paler clearer brown in the median area, which
is strongly angled outwards beyond the cell, at the outer

edge of wliich is a fine dark crenulate line angled in like

manner. Secondaries dark sooty grey. The primaries have
a very rongli texture, giving the wing a rough and mottled
appearance.

Expanse 30 mm.
}Jah. N^Dalla Tando, 2700 feet; Xovember.
Type in my collection.

Aroa pinodes, sp. n.

S . Head, thorax, and abdomen brownish. Primaries

dirty brown, basal and median areas darkish brown ; a post-

median, costal, dirty tawny brown patch, in which is a fine

dark toothed line more or less continued down to about
vein 4 ; a similar-coloured apical patch ; a preterminal dotted

line; termen itself very tinely linear and ochreous. Fringes
dark brown. Secondaries uniformly neutral grey.

Expanse '25 mm.
Sab. N'Dalla Tando, 2700 feet; Xovember [Ansorge).

Type in my collection.

Lcelia infracta, sp. n.

J . Head, thorax, and abdomen grey. Primaries pale

grey, with a narrow dusky curved stripe lengthwise through

the cell and between veins 5 and 6 to the subterminal row of

black dots, which row is curved and inclined inwards away
from the tornus ; the whole wing is very finely but sparsely

irrorated with slightly darker ash-coloured scales. Second-
aries greyish white.

Expanse 25 mm.
Hab. N^Dalla Tando, 2700 feet ; November (^47i5or^e)

.

Type in my collection.

Kear L.fracta, Schaus.
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Lcelia flava, sp. n.

% . Head, thorax, and abdomen yellow, both pale chrome-

yellow. Primaries rougher in texture than secondaries,

owing to the irroration of very fine yellow scales on a paler

ground, with no other markings at all. Secondaries some-

what paler than the primaries.

Expanse 62 mm.
Hab. Oni (Lagos) ; March.

Type in the Hope Museum, Oxford.

Next L. discolepia, Hrapsn.

Dasychira strigidentata, sp. n.

$ . Head and thorax pale tawny brown ; abdomen p ile

ochreous brown. Primaries pale greyish brown, with an

antemedian, small, oval, twin red spot in the cell, touching

which is a pale double line deeply angulated externally, the

interspace between the lines being filled in with brownish
;

a

large quadrate variegated tawny patch at the end o£ the cell,

palely edged ; the postmedian line double, deeply angulated

externally about vein 6, with a sharp internal dentation below

vein 2 ; interspace between the double line broadish, brown ;

a wedge-shaped tawny patch between veins 3 and 6, in which

is an oval bright orange terminal spot between veins 5 and 6 ;

two obscure, narrow, ovate subapical spots. Secondaries

yellow, with an obscure browniish spot closing the cell and a

broad, obscure, brownish terminal border.

Expanse 44 mm.
Hab. Oni (Lagos) ; March.

Type in the Hope Museum, Oxford.

Near D, brunnei'costa, Holl.

Dasychira rujicosta, sp. n.

(J. Head and thorax dark grey ; abdomen whitish, with a

dark proximal tuft. Primaries with the costal half (including

the cell) pale chestnut-brown, the lower part grey ; an ante-

median oblique pale line, edged laterally with dark brown ;
a

postmedian, fine, oblique, crenulate dark line, beyond which

between veins la and 2 is a pale chestnut-brown lunulate

patch; a subterminal line of dark internervular dashes,-

bordered externally with whitish ; none of the lines extend

into the pale chestnut costal half. Secondaries pure creamy

white.

Expanse 34 mm.
Hab. N'Dalla Tando (N. Angola), 2700 feet ; November.

Type in my collection.

Near D. basalis.

I
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Dasycldra obsoletissima, sp. n.

Head and thorax sooty brown; abdomen paler brown.

Piimaries dark sooty brown, with only a single obscure,

oblique, dark grey spotted line in the postmedian area.

Secondaries darkish grey.

Expanse 29 mm.
Bab. N'Dalla Tando (N. Angola), 2700 feet; October.

Type in my collection.

Near D. caruleifascia, Holl.

Dasychira inconspicua, sp. n.

^ . Head, thorax, and abdomen brown. Primaries brown,

with a slight greyish tinge ; the obscure dentate subterminal

line, receding somewhat as it approaches the tornus, is the

only mark. Secondaries uniform dirty brown.

Expanse 35 mm.
Bab. Gunnal, W. Africa.

Type in my collection.

Dasycldra perdita^ sp. n.

(J. Head, thorax, and abdomen pale brown. Primaries

uniform dirty brown, of a rough texture, and without any
marks at all, but with the veins showing darkly through in

the radial area. Secondaries pale brown, with the veins

showii)g darkly through.

Expanse 34 mm.
Hab. Gunnal, W. Africa.

Type in my collection.

Dasychira exoleta, sp. n.

(J. Head, thorax, and abdomen mauve-brown. Primaries
chocolate-brown, with a deep blackish-brown stripe along the

centre of the fold ending a little in front of the termen
; this

stripe is interrupted by the pale antemedian line and again
by a grey mark in the median area ; across the median area

is a large, greyish, very irregular patch occupying the poste-

lior part of the cell, below which it is suddenly constricted

and equally suddenly expands to the inner margin ; the

liostmedian line is represented by a dark double line from
the costa to vein 5 ; a trace of a deep velvety subterminal
line is visible which is exceedingly irregular and interrupted

and deeply dentate, from which extend two or three fine

dashes into the termen. Secondaries uniform greyish brown.
Expanse 40 mm.
Bab. Malange, W. Africa.

Type in my collection.

Allied to D. gonnphora^ Holl.

\
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Dasychira ladhiiryi^ sp. u.

$ . Head ochreous grey ; thorax and abdomen greyish
;

collar greenish. Primaries green, with a dark basal spot

below the costa; antemedian line dark, irregular, as to its

upper portion dentate and fine, but below the cell broadish

and obliqup, with a blackish patch in the fold ; an obscure

spot darkly edged closes the cell, beyond this the obscure

postmedian grey line is crenulate and waved ; subterminal

line excessively irregular, broad and dark, deeply angled

several times ; a preterminal line of blackish internervular

lunules ; fringes dark grey, intersected at the veins with

paler grey. Secondaries clear ochreous grey.

Expanse 54 mm.
Hab. Bugoma Forest (Uganda Protectorate) ; July.

Type in my collection.

Allied to D. gnava, Swinh.

Daf^ychira styx, sp. n,

^ . Head and thorax deep velvety brownish black; abdo-

men somewhat less dark. Primaries deep blackish brown,

with lines deep velvety black ; basal line distinct, irregular,

waved, and dentate ; median line scalloped and curved out-

wards
;
postmedian line very irregular and deeply waved,

followed by another line, somewhat crenulate and waved, but

not parallel with the postmedian line ; a subterminal row of

dots recessed on the fold into the outer postmedian line

;

termen with dark internervular dashes.; the end of the cell

is closed by two fine dark lines, the outer one forming part of

the postmedian line proper. Secondaries grey, becoming
dark brown beyond the cell.

? . Like the male, but with fawn-coloured edging to some
of the lines and spots.

Expanse, ^ 34, ? 40 mm.
Hab. N'Dalla Tando, 2700 feet ; November [Arisorge).

Types in my collection.

Allied to i>./Msca,Wlk.

Dastchirana, gen. nov.

Palpi porrect, thickly haired and fringed with longer hairs,

end segment of moderate length ; antennse deeply pectinate,

pectinations with long cilia. Legs : mid tibiae with one pair,

hind tibiae with two pairs of long spines ; fore leg with a

thick tuft of hairs. Wings : primaries of moderate width
;

costa slightly and evenly arched ; termen fairly erect, evenly

rounded : secondaries fairly ample. Neuration : primaries

with 3 from below the angle, 4 from the angle, 5 from abov
the angle, 6 from the upper nngle ; 7, 8, 9, and 10 stalked,



new African Heterocera. 551

8 anastomosing with 7 close to the cell to form a very small

aveole ; 8, 9, and 10 branches given off nearer the apex than

the cell. Secondaries with 3 and 4 from the angle, 5 from

above the angle, 6 and 7 from the upper angle, 8 joined by a

minute bar to 7 near the middle of the cell.

Type Dasychirana ohliqualinea, B-B.

Dasycldrana ohliqualinea^ sp. n.

cJ . Head, thorax, and abdomen brown. Primaries brown,

within obscure basal dark line angled in the cell to the costa

but erect below the angle; an oblique dark, straight, post-

median,line ; except for these two lines the wing is practically

patternless. Secondaries uniformly brown.

Expanse 38 mm.
IJab. Malange, West Africa.

Type in my collection.

Dttftychirana unilineafa, sp. n.

cJ . Head, thorax, and abdomen brown. Primaries brown,
with an indefinite darkening of the ground-colour in and
around the cell

;
postraedian line pale, waved outwards at its

middle and placed somewhat near the termen ; the darkening
of the ground-colour extends rather beyond this line.

Secondaries glossy brown.
Expanse 34 mm.
Hab. Lokoja District (100 miles north).

Type in my collection.

Dasi/cJiirana crenulata, sp. n.

(J . Head, thorax, and abdomen greyish brown. Primaries
pale brown, with a dark, curved, interrupted, crenulate basal

line; a dark, outwardly oblique, crenulate median line palely

edged externally ; postmedian line dark, palely edged, in-

wardly waved, crenulate, and inwardly oblique; a trace of a

subterminal spotted line ; termen with a row of cream-
coloured dots edged in\vardly with dark brown; fringes pale

grey, interrupted with brown. Secondaries pale brownish
grey, with an obscure oblique median line.

Expanse 34 mui.

Hab. Lokoja District (100 miles north).

Type in my collection.

Lymanteiades, gen. nov.

Palpi depressed, small ; antennae bipectinate, with cilia,

branches long in male, a tuft of depressed hairs given off

below the antennae; mid tibise with one pair of spurs, hind

tibise with two pairs ; costa straight, depressed at apex,
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termen slightly arched, wings expanding rapidly. Neura-
tion: primaries with vein 2 given off a quarter from the lower
angle, 3, 4, and 5 from close to the angle, 6 from the upper
at)gle, 7, 8j 9, and 10 stalked, 7 from nearest the cell, 11
from near end of cell. Secondaries with 3 and 4 stalked,

5 from below the middle, 6 and 7 stalked.

Type, Lymantriades ohliqualinea, B-B.

Lymantriades ohliqualinea, sp. n.

cJ . Head and thorax dark brownish grey, palpi and
antennal tufts bright orange-yellow ; abdomen" alternately

banded yellow and black. Primaries brownish grey with a

dark median line palely edged internally, postmedian line

very oblique, the area in front of it being paler than rest of

wing, a broad dark indefinite area behind it, a subterminal

scalloped dark line palely edged internally. Secondaries

pale brownish, lightest at the base.

Expanse 28 mm.
Hah. Gunnal, West Africa.

Type in my collection.

ParAPIRCxA, gen. nov.

(J. Palpi minute, hairy; face hairy, antennae of both

sexes deeply pectinate, more deeply in male. Neuration

with 3 from well before the low^er angle, 4 and 5 from
the lower angle, 6 from below the upper angle, 7 from 8

and connected by a bar in the middle with 6 and constricted

at that point, 8 and 9 forked near the apex, 10 and 11 from
the cell, 10 connected with 8 by a short bar beyond 7 and so

forming a long areole. Secondaries with 3 from well before

the angle, 4 from the angle, 5 from below the middle of the

cell, 6 and 7 stalked, 8 free from the base, but connected

with the cell by a short bar.

Type, Parapirga neurabruntiea, B-B.

Parapirga neurabrunnea, sp. n.

^ . Head and face brownish, thorax grey ; abdomen pale

grey. Both wings subdiaphanous, but scaled all over with

white seniitransparent scales. Primaries with all the veins

covered with fine brown scales, which also are spread some-

what along the termen. Secondaries with the veins brown
only quite close to the termen.

$ . Like the males, but veins less densely brown.

Expanse, ^ 46, ? 59 mm.
Hah. N'Dalla Tando, 2700 feet ; November.
Type in my collection.

[To be continued.]
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Hypsidae.

PSEUDOSOLOE, gen. nov.

Palpi hairy, minute, antennse deeply pectinate in male, less

so in female ; fore leg with tibial spur the whole length of

the joint, hind with two short pairs of tibial spurs. Neura-
tion : primaries, vein 3 from well before the angle, 4 from
the angle, 5 from the middle of the cell, 6 from the end of

the cell, 7 from the cell, a quarter behind the angle stalked

with 8 and 9, 10 and 11 anastomosing from the cell for a

quarter, a bar given off from 12 to 11 just beyond its

separation from 10. Secondaries with 3 from well before

the angle, 4 from the angle, 5 absent, 6 from the upper
angle, 7 from the cell well behind the angle, 8 free but

approximating to the cell near the base.

Type, Pseiidosoloe nUehi, B-B.

Pseudosoloe ntehi, sp. n.

S ? . Collar pale grey, thorax darker grey. Both wings
hyaline grey, with a black spot at the end of the cell in each

wing, anid the veins very distinct.

Expanse, ^ 38 mm,, $ 41 mm.
Hah. Uganda ; July.

Types in my collection.

Ann.di Mag. N. Hist. Ser. 8. Vol. vii. 37
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Eupterotidse.

Phiala nigrovenata, sp. n.

(J. Head yellowisli, thorax cream-colour, abdomen yel-

lowish ; entire underside of these yellowish. Both wings

pale cream-colour, with all the veins outlined strongly with

black, but in the secondaries the black lines are much finer

and do not extend backwards into the median area. Fringes

in both wings yellowish.

Expanse 62 mm.
Eah. Bugoma Forest, Bunyoro ; July.

Type in my collection.

Notodontidae.

Antheua rodeosemena, sp. n.

S . Head and face bright rose-colour, with a small frontal

lozenge-shaped patch of lemon-yellow, and the antennal

tufts pale lemon-yellow, below the upper layer of hairs

bright rose. Thorax pale lemon-yellow, with central and

lateral stripes and spots of bright rose-colour ; abdomen with

dorsum and sides yellowish tawny, with dark segmental

divisions slightly marked, and a lateral black line dividing

the ventral pale creamy surface from the upper surface, a row

of black dots being below the line. Pectus bright rose-

colour ; legs with rosy femoral tufts and black tibiae and

tarsi. Primaries very pale lemon-yellow, with two basal

costal rose-colour dots, an antemedian row of three rose spots,

a postmedian waved row of six spots. Secondaries white,

slightly tinged with yellow.

Expanse 48 mm.
Hab. N^'Dalla Tando, Angola {Ansorge).

Type in my collection.

Antliexia delicata, sp. n.

(J . Head and thorax very pale lemon-yellow ; abdomen
buff-colour. Primaries very pale lemon-yellow, with a very
irregular broad longitudinal stripe of pale pink mostly below
the cell and extending well into the radial area, at its upper
extremity are two isolated pink dots above each other

;

termen and fringe narrowly pinkish. Secondaries almost

pure white, with perhaps the least trace of yellow in the

terminal area.

Expanse 30 mm.
Hah. Lokoja District (100 miles to the north).

Type in my collection.
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Parazana, gen. nov.

Differs from Zana in that the cell of both wings is very
wide and has a veinlet running right through near the

middle, the termen of the wings is not crenulate. The
primaries are triangular, rapidly expanding outwards, and
broad, costa nearly straight, apex very slightly rounded

;

termen erect, slightly waved. Secondaries with apex broader
than in Zana and termen slightly truncated.

Type, Parazana radiata, B-B.

Parazana radiata, sp. n.

? . Head and thorax ashy giey; abdomen yellowish, with
grey anal segments. Primaries pale chocolate-brown, brighter

than usual in that colour, with the low^er margin of the cell

narrowly grey, expanding outwards to the termen, the veins

showing white ; costa narrowly greyish, but with chocolate

scales overspreading it, a small grey terminal patch just

below the costa, inner margin narrowly slightly greyish.

{Secondaries clear white just tinged with yellowish. .

Expanse 36 mm.
Hub. Lokoja District (100 miles to the north).

Type in my collection.

Corma tephrcea, sp. n.

? . Head and thorax ashy grey ; abdomen darker.

Primaries ashy grey tinged with lavender, a dark waved
basal line, median line dark, irregular, somewhat crenulate;

postmedian line dark, waved, almost spotted, with a row of

dark points palely edged directly outside it, a pale very
irregular subterminal line ; termen with dark internervular

dashes. Cell closed with an ashy-grey crescent palely edged.

Secondaries greyish white, tinged with greyish above vein 7,

termen finely dark, fringes pale grey.

Expanse 44 mm.
Hab. Northern Nigeria.

Type in my collection.

Epidonta, gen. nov.

Head and frons roughly haired, palpi roughly haired, very

small, end segment minute, larger in the female ; antennae

fasciculate, in the male with cilia also. Legs : mid with one

pair of spurs, hind with two pair. Wings : primaries, costa

nearly straight, slightly depressed at apex ; termen evenly

curved, slightly crenulate ; width moderate, expanding
37*
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evenly and gradually outwards. Secondaries of moderate

dimensions, costa arched near base ; termen slightly truncate,

somewhat crenulate. Neuration : primaries with 6, 7, 8, 9,

and 10 stalked, ] 1 from near the middle of the cell ; secondaries

with 3 and 4 from the angle, 6 and 7 stalked well beyond the

cell, 5 in both wings is weak.

'J ype, Epidonta eroki, B-B.

Epidonta eroki, sp. n.

^ . Head and thorax densely covered with short ash-grey

hairs, palpi with similar hairs ; abdomen yellowish. Primaries

ash-grey, with a trace of an irregular median doable line,

beyond wliich the area is paler, a grey roundish patch at the

end of the cell ; a postmedian waved row of dark points on

the veins ; a small wedge-shaped dark grey costal subapical

patch ; a faint trace of an irregular tine subcrenulate sub-

terminal line, crenulate margin very finely dark. Secondaries

creamy white.

$ . Darker grey than the male, all the mai kings almost

obsolescent and with grey secondaries.

Expanse, S 42, ? 53.

Hah. DoenyoErok; April,

Types in my collection.

Faradiastema m'tens, sp. n.

? . Head and thorax pale greyish brown, antennae black
;

abdomen ochreous grey, anal extremity golden brown. Pri-

maries uniform semidiaphanous lustrous golden grey without

any marks at all. Secondaries lustrous greyish white, with

a slight trace of yellowish at the apex and along the termen.

All the witigs are very sparingly covered with scales and

are therefore somewhat hyaline.

Expanse 68 mm.
Hab. Lokoja District.

Type in my collection.

Near P. pulverea, but the abdomen is not intersected with

black and the anal segments are golden brown not white.

Scrancia hollandi, sp. n.

$ . Head whitish, thorax dark reddish, abdomen straw-

coloured. Primaries whitish, with the bass and upper part of

the wing to the end of the cell very dark crimsou-brown,

which also extends about veins 5 and 6 to the termen and is

move or less visible below vein 1. Secondaries shining white.

Expanse 34 mm.
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Ilah. N'Dalla Tando, Angola, 2700 feet ; November
{Ansorge)

.

Type in my collection.

Notodontidas.

Epicerura, gen. nov.

Palpi short, Iiairy, porrect ; antennee shortly bipectinate

and with cilia ; legs hairy. Wings : primaries roughly
tiiangular, broadish ; costa straight, apex acutely rounded

;

termen receding slightly from vein 6. Secondaries small,

sharply rounded at apex, receding in a slight curve to the

angle. Neuration with vein 5 from above tiie middle, 6, 7,

8, 9, and 10 stalked, 6 from near the upper angle, 7 and 9 of

even lengtli, 8 given off near the apex, 10 from betu'een 6
and 9. Secondaries with 3 and 4 from the lower angle,

5 from the middle, 6 and 7 stalked, 8 depressed suddenly
near the base on to 7, lying on it to near the end of the cell,

then rising slightly to the apex.

Epicerura tanda, sp. n.

S . Head, face, and thorax hairy, darkish grey, abdomen
darker grey. Primaries grey, base rather darker up to the

basal irregular dark line
; postmedian line incurved, slightly

scalloped, a dark short costal dash in front of it, subterminal
area paler, witii a row of dark internervular dashes. The
whole wing has a finely dusted appearance. Secondaries
shining white.

Expanse 42 mm.
Hab. N^Dalla Tando, Angola; December.
Type in my collection.

Stauropus catori, sp. n.

$ . Head, thorax, and abdomen grizzly. Primaries
grizzly grey, with a few black scales and a black spot in the

median area, more black scales on the costa at the end of

the cell and also in the lower radial subterminal area, and
three dark costal subapical dots. The whole surface of the

wing has a roughly scaled appearance. Secondaries dark
dirty grey.

Expanse 48 mm.
Bab. Lokoja (100 miles to the north).

Type in my collection.
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Catarctia suhrosea, sp. n.

$ . Head, thorax, and abdomen yellowish, with proximal

rosy hairs ; abdomen with a dorsal row of black dots on eacii

side; tarsi of legs rosy. Primaries yellowish fawn-colour,

with a black basal point, median line very faint, irregular;

postmedian line broader, excurved, fairly distinct ; apex

slightly shaded, as also the termen, the latter with a row of

black dots. Secondaries with the basal two-thirds yellowish,

the terminal third being bright rosy.

? . Primaries similar to the male, but duller and with a

somewhat diaphanous appearance ; the lines are more distinct,

the postmedian line being double. The secondaries are nearly

all rosy.

Expanse, S ''>0, ? 60 mm.
Hah. Lokoja District (100 miles to the north) ; January.

Types in my collection.

Trotonotus crenulata, sp. n.

^ . Head, thorax, abdomen, and both wings ochreous grey.

Primaries with a trace of an irregular basal line, a post-

median and subterminal line, sharply crenulate and almost

parallel, of lavender-grey, beyond the latter a row of similar

coloured dots on each vein. Secondaries with the two
crenulate lines and the dots, as in the primaries, continued

through, but the ground-colour is somewhat paler.

Expanse 58 mm.
Hah. N'Dalla Tando, Angola; November (Ansorge).

Type in my collection.

Perutodonta ohliqualinea, sp. n.

(J . Head, thorax, and abdomen brown, a deep, dark,

velvety-brown, triangular patch on the prothorax. Primaries

vinous brown, lavender-brown below the cell ; a trace of a

fine irregular linear median line, a very oblique twin line

from the apex to the inner margin, the interspace filled with
pale lavender-brown, beyond this line the area is paler with

a trace of an indefinite row of obscure chestnut small

patches. Secondaries creamy, with grey hairs on the fold.

Expanse 43 mm.
Hah. Lokoja (100 miles to the north).

Type in my collection.

Near P. arctipennis, Holl.

PoUenus ochracea, sp. n.

S . Head, thorax, and abdomen ochreous grey. Primaries
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ochreous_ grey with dark scales below the cell, a dark dash
above vein ! and a dark oblique dash into the apex, a post-
median waved row of dark points ; cell and costa paler than
rest of wing, but with dark fine scales scattered about.
Secondaries uniform darker grey.

Expanse 34 mm.
IJah. Malange, W. Africa ; December.
Type in my collection.

Leptolepida, gen. nov.

Palj)i minute, antenna? bipectinate in male. Wings : pri-

maries narrow, costa slightly arched, termen gradually
rounded from the apex ; secondaries small, somewhat truncate
just below the apex. Neuration : primaries, 2 from near the
angle, 3 and 4 from the angle, 5 from above the angle, 6, 7,

8, 9, 10 stalked, 6 well away from end of cell, 9 almost
obsolete, all these veins lie close to the costa. Secondaries
with 3 and 4, and also 6 and 7, stalked ; 5 from just below
the centre.

Type, Leptolepida malangce, B-B.

Leptolepida malangce, sp. n.

^. Head and thorax iron-grey, abdomen yellowish grey.
Primaries iron-grey, with a curved basal row of dark dots,

and a waved postmedian row of dark points with fine outer
edgings of cream, and a short fine blackish dash along the
veins from these points ; costa slightly darker than rest of the
wing; termen with fine brown dots at the end of each vein.

In the subterrainal area there is an obscure broadisb paler
grey strongly indented line. The whole wing is but thinly
clothed with scales. Secondaries pale grey.

Expanse 29 ram.

Hab. Malange, West Africa.

Type in my collection.

Cleapa afra, sp. n.

(J . Head and thorax chocolate-brown, abdomen dark grey.

Primaries dark chocolate-brown up to the subterminal line,

beyond which they are much paler ; a median zigzag double
line of raised scales up to the middle of the cell ; subterminal
line waved and w^hitish, the area beyond being greyish in the
tornal area and pale chocolate above. Secondaries dirty

greyish, getting darker at the apex and near the termen.
Expanse 36 mm.
Hah. Gunnal, West Africa ; October.

Type in my collection.

Near C. latefascia, Wlk., from India.
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Geometridae.

Terina sanguinarea, sp. n.

cJ . Head, thorax, and abdomen black ; head witli a white

dot between the antennfe and over each eye ; thorax with

rows of segmental spots, viz., a dorsal, dorsal lateral, and ven-

tral lateral row. Both wings deep black with blood-red spots.

Primaries with two spots in the cell and one at the end of

the cell, a basal dash followed by a small spot below the cell,

an irregular spot below the angle of vein 2, a sm^lll spot

between 2 and 3, and another between 3 and 4, these two
being nearer the termen. Secondaries with most of the cell

broadly red, a spot below vein 2, another between 2 and 3,

nearer the termen and between 3 and 4, above this a large

quadrate one. Female just like the male, only the red spots

are larger.

Expanse, ^J 40, ? 43 mm.
Ilab. N'Dalla Tando, 2700 feet ; September.

Types in my collection.

Pitthea suhjlaveola, sp. n.

(^ . Head, thorax, and abdomen black, ventral surface of

abdomen and face yellowish. Both wings black. Primaries

with a small hyaline spot in the cell and two larger hyaline

spots below the cell, the lower one being elliptical and much
larger than the uj)per quadrate one. Underside : primaries

as the upperside. Secondaries chrome-yellow with a narrow
black termen and broader black apex.

Expanse 38 mm.
Hab. Malange, W. Africa ; October.

Type in my collection.

Near P. rubriplaga, Warr.

Geodena robusta, sp. n.

? . Head and collar yellow with a central grey stripe,

thorax grey, abdomen whitish grey ; legs dark grey. Both
wings white, with greyish-brown areas. Primaries with costa

brown, the outer half (or nearly half) greyish brown, with a

small white excavation between veins 2 and 3, a small

irregular white patch in this area beyond the cell. Secondaries

entirely white except at the apex, which is greyish brown,

extending along the termen to vein 4.

Expanse 42 mm.
Hab. Cassualalla, N. Angola [Ansorge).
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Type in njy collection.

Near G. iiiferma, Swinhoe^ but tiie 5ark areas are difFeient,

this being specially marked on tlie underside.

Geodena leona, sp. n. ,

Head grey with a yellow spot between the antennae on the
frons ; thorax and abdomen pale grey. Primaries white for

the basal half; costa entirely dark grey, thus reducing the
white area ; a slight indentation into the brown area occurs
near the angle of vein 2, a longish waved dash beyond the
cell, constricted for its lower half. Secondaries entirely

white, except the apex to vein 4, and from vein 3 to the
angle, which are broadly dark grey.

? . Like the male, but with the waved dash beyond the

cell much larger.

Expanse, J' 40, $ 44 mm.
Hab. Oni (Lagos).

Types in the Hope Museum.
Near G. surrendra, Swinhoe.

LasiocampidaB.

Taragama pulchristriata^ sp. n.

cJ . Head rufons, hairs tipped with pale ochreons and grey
;

antennpe pale tawny ; thorax dark rufous, centre of prothorax
pale grey ; abdomen rufous. Primaries with base and
tornal area yellowish, rest of wing pinkish rufous with veins
yellowish ; from the apex to tiie middle of the inner margin
is a broad curbed band composed of three stripes, separated
from each other by dark rufous lines, the two outside stripes

are pinkish, the middle stripe having a yellowish tawny iiue,

this band is -edged externally with yellowish ; termen rufous.
Secondaries uniformly rufous.

Expanse 52 mm.
Hah. Oni (Lagos) ; May.
Type in the Hope Museum.
Tiie larva of this pretty species .was found on April 16th

;

on the 22nd of the same moiitii it began to spin, and tiie

imago appeared on May 8th. The cocoon is a very flimsy
structure, evidently made of the hairs of the caterpillar loosely
woven together into a fine network, in which the change
takes place, but the network is so loose and fine that the pupa
can be seen easily in all its parts.

Anadiasa Uneadentata, sp. n.

cJ. Head and thorax reddish brown, abdomen browner
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and paler. Primaries reddish brown, with an oblique dentate

dark atitemedian line
;
postmedian dark line strongly curved

in the upper radial area^ then slightly waved, a subterminal

black dentate line, consisting of a series of internervular

dentations. Secondaries much paler than primaries.

Expanse 28 mm.
Hah. N'Dalla Tando, 2700 feet (Angola) ; December

[Ans-^rge).

Type in my collection.

Chrysopsyche mirifica, Btl.

One example of tliis species is in the Hope Museum from

Lagos, the larva of which was found on April 7th ; this spun
its cocoon on Ajuil 17tli, and the perfect insect emerged on
May 1st, The cocoon is spun on the upper side of a leaf and
is perfectly elliptical in shape, of a close fine texture, and of

a bright sulphur-yellow, the hairs (? of the larva) being so

closely and finely woven into the texture as to give it quite

a cloth-like surface.

Chrysopsyche albicilia, sp. n.

^ . Frons deep cream-colour, as also are the shafts of the

antennas, with blackish pectinations, closely covered with

olive-green hairs on a yellow foundation with a yellowish

central patch at the back ; abdomen dark grey, with long-

proximal segments covered with long olive-green hairs and

with a yellow anal extremity. Primaries pale yellowish

tawny, densely covered with olive-green, fine, hair-like

scales for the basal half, and with ordinary dark grey scales

for the outer half ; an oblique dark antemedian line angled

near the costa, a more oblique dark median line similarly

angled. Secondaries very dark brownish grey, with white

fringes and with basal tufts of long olive-green hairs.

Expanse 40 mm.
Hah, Lagos ; May.
Type in the Hope Museum.
The larva of this specimen was found in April, pupation

took place on the 22nd of that month, whilst the imago
emerged on the 3rd of May. The pupa is enveloped in a

fine hairy case, the hairs sufficiently sparse to show the pupa
through.

Chrysopsyche ladhuryi, sp. n.

S . Head and thorax pinkish brown, abdomen darker with

golden-red anal tuft. Primaries pale pinkish brown, with
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fine irregular dark median and postmedian lines, a dark,

somewhat spotted, oblique, irreo;ular, waved, subterminal

line from close to the apex. Secondaries pinkish grey-brown

with the radial area with a golden-yellow lustre and white

fringes.

? . Head, thorax, and primaries ochreous, abdomen
darker. Primaries with an irregular antemedian blood-red

line, a small red spot at the end of the cell, a postmedian

crenulate blood-red postmedian line. Secondaries uniformly

golden ochreous.

Expanse, S 36, ? 64.

Hah. Bugoma Forest (Lake Albert), Senegal.

Type in my collection.

The male, as usual with this genus, is very different from
the female, but my friend Dr. Kiel of Lyons, who sent me
ray first male specimen, tells me that his correspondent in

Senegal (M. Gaston) took them in copula and has reared

them from the same batch of eggs. Before receiving

Dr. Kiel's specimens, I had, however, received the female

from my friend the Rev. H. B. Ladbury, from Bunyoro ; this

is somewhat different from the West African specimen, as it

has a considerable irroration of black scales in the basal and
postmedian areas, with the trace of an oblique reddish sub-

terminal line from near the apex.

Chrysopsyche jachsoni, sp. n.

(J . Head and thorax tawny straw-colour, abdomen ochreous

grey. Primaries pale ochreous grey, with a small basal

cream spot, median dark line nearly erect and slightly

curved; postmedian line angled from the costa to vein 7,

then oblique to middle of inner margin ; subterminal line

broad, irregular, dentate, silvery grey. Secondaries greyer

than primaries, with a cloudy patch at the apex and a trace

of a pale line in it.

Expanse 52 mm.
Hah. Entebbe (Uganda) ; January.

Type in my collection.

Near C. leucostygma, Hmpsn.

Chrysopsyche flaveola, sp. n.

^. Head, thorax, and abdomen pale yellowish. Both
wings bright ochreous. Primaries with a small white basal

spot below the cell ; median line dark, slightly waved
; post-

median line angled at vein 7, then obliquely curved to the

inner margin ; a broad subterminal irregular band of dusky
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grey. Secondaries with apex clouded with dark grey, which

descends in a line to vein 3.

Expanse 46 mm.
Hab. Gunnal, W. Africa; November.
Type in my collection.

This may be the West African form of the previous

species, but the colour is quite different and the basal line is

nearer the base and a different shape, whilst the posttnedian

line is further out and a different shape also.

Glocia tenehra, sp, n.

(J. Head, thorax, and antennre very dark crimson. Pri-

maries uniform dark crimson, without any mark at all.

Secondaries very dark purplish black.

In spite of the dark colour both wings have a certain

amount of transparence in their appearance.

Expanse 32 mm.
Hab. Oni (Lagos).

Type in the Hope Museum.
The perfect insect emerged on April 15th from a cocoon

found on the 7th of the same month. The cocoon is pear-

shaped, with a longish tapering tube at the small end ; it has

evidently been spun on a sandy soil, being entirely composed

of minute particles of white sand for the outer cover ; the

emergence, however, took place from the side (near the

middle), not from the end.

Trabala lambourni, sp. n.

^ . Head and thorax pale green, the latter with a dark

central line; abdomen creamy; both wings pale green witli

olive markings. Primaries with a fine highly curved basal

line not reaching to the inner margin, a dark point in the

cell, a postmedian oblique slightly arched line, an irregular

subterminal row of internervular lunules, a triangular pale

brown patch on the inner margin confluent with the post-

median line. Secondaries with a dark point in the ceil, an

oblique postmedian line and an irregular subterminal row of

internervular lunules. Fringes in both wings tipped pale

brown. Female like the male, but paler.

Expanse, c? 48, ? 64 mm.
Hub. Lagos District ; November.

Type in the Hope Museum (Oxford).

Metanastria coilotoma, sp. n.

<S . Face, head, thorax, and abdomen pale chocolate-
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brown ; thorax with deep velvety-brown lateral j^atches.

Primaries reddish brown, with a very deep dark red-brown
basal suffusion, extending along the cell and more or less up
to the postmedian area, where it ends in a slight curve, there

is, however, a paler dull median patch in this area, below the

cell this dark area is abruptly terminated by a fine, curved,

cream-coloured line, below which the colour is pale reddish

fo the inner margin
;
postmedian and terminal areas paler

reddish, with a line of irregular internervular short dashes.

Secondaries pinkish pale brown.
Expanse 43 mm.
Hab. N'Dalla Tando, 2700 feet; November [Ansorge).

Type in my collection.

Metanastria zopheropa, sp. n.

(J . Head, thorax, and primaries dirty umber-brown
;

abdomen and secondaries darker brown. Primaries with an
irregular double dentate antemedian line; postmedian line

irregular and partially crcnulate, followed by an indistinct

trace of a similar line further outwards, from which (line) the

posterior area is decidedly paler and in which is the sub-
terminal fine dentate dark line, apical costal area darker.

Secondaries quite uniform.

Expanse 60 mm.
Hob. Gunnal, West Africa.

Type in my collection.

Leipaxis cremdata, sp. n.

c? . Head and thorax ochreous tawny brown, abdomen
ochreous grey. Primaries tawny brown with a pale median
costal patch, median dark line angled outwards in the cell.

Postmedian dark line crenulate with two outward angles, sub-
terminal line darkly dotted with pale outer edges subcrenulate,

the area between these two lines (postmedian and subterminal)

being ochreous tawny. Secondaries creamy buff for the

basal two-thirds, pale reddish brown for the terminal
third.

Expanse 35 mm.
Hab. N'Dalla Tando, 2700 feet ; November {Ansorge).

Type in my collection.

Trichiura definita, sp. n.

(J . Head and tliorax iron-grey, antennae ochreous, abdo-
men grey. Primaries dark grey, with an antemedian white
irregular line angled outwards below the cell

; postmedian



5G6 Mr. G-. T. Bethune-Baker on

white line obliquely curved, crenulate, and sometimes angled

inwards on the fold, the area between these lines is much
darker than elsewhere ; a trace of a dark crenulate, sub-

terminal line. Secondaries grey, with a broadish pale post-

median waved band, extending nearly to inner margin near

the tornus.

Expanse 27 mm.
Hab. White Nile, below Kosti ; February.

Type in the Hope Museum.
This species is near obsoleta, Klug, but the colour is quite

different and the lines also do not agree with each other.

Chrysoplomidee.

Chrysoploma ansorgei, sp. n.

^ ? . Head, thorax, and abdomen washed-out orange,

antenna; black. Both wings greyish ochreous, with all the

veins finely outlined with black, and a trace of a broadish

darker postmedian line, which in the primaries is obtusely

angled about vein 6.

Expanse, S 42, ? 46 mm.
Hah. N'Dalla Tando, Angola, 2700 feet; November

(^Ansorge).

Types in ray collection.

Chrysoploma microsticta, sp. n.

cJ . Head, thorax, and abdomen cream-colour. Both
wings very pale washed-out straw-colour, secondaries spotless

above. Primaries covered with very pale dove-grey mottlings

for the basal two-thirds, the terminal third being nearly clear.

On the underside the mottling resolves itself into a sparse

irroration in both wings.

Expanse 52 mm.
Hab. Nairobi ; February.

Type in my collection.

Chrysecteopa, gen. nov.

Palpi thickly scaled, end segment minute ; antennse mode-

rately long, deeply pectinate to tip and with cilia ; legs very

hairy, hind legs with long tufts. Neuration : primaries with

vein 4 from tlie angle, 3 and 5 from close to the angle, 6 from

above the middle of the cell, 7, 8, and 9 stalked, 7 from close

to the angle, 8 and 9 on a long stalk, 10 and 11 free from

tiie cell. Secondaries with 3 from before the angle, 4 from
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the angle, 5 from the middle of the cell, 6 and 7 from the

upper angle, 8 bent down to cell and anastomosing at a point

excessively shortly springing up immediately towards the

costa and running parallel thereto.

Type, Chrysech'opa unilinea, B-B.

Chrysectropa unilinea, sp. n.

cJ . Head, thorax, and abdomen dirty cream-colour. Botii

wings pale cream-colour, with a single pale rusty median
stripe running through eacli continuously; the ground-colour

has a somewhat shining texture; underside similar to the

upper, but all the veins are outlined with pale pinkish brown
and tliere is a small spot of black scales in each cell.

Expanse 28 mm.
Hah. Malange, W. Africa ; November.
Type in my collection.

Limacodidae.

Thosea aurifrons, sp. n.

(J. Face, head, and prothorax golden orange, rest of

thorax dark rufous, abdomen dark rufous. Primaries : basal

half paler rufous, posterior half purplish brown, the two areas

separated by an oblique dark stripe ; a waved dark stripe

from before the apex to vein 4 on the termen, tornus below
this rufous. Secondaries uniform purplish brown.

Expanse 28 mm.
Bah. Malange, W. Africa ; October.

Type in my collection.

Thosea lineapunctata, sp. n.

(J . Head, thorax, abdomen, and both wings very palo

pinkish brown. Primaries with an oblique median darker

stripe, shouldered on the lower margin of the cell, having a

white exterior edging ; from the costa just in front of the

apex there descends to about vein 3 a waved line of small

confluent dark spots ; apical half of termen darkly clouded,

the lower median area and the fold beyond the oblique stripe

finely irrorated with rufous, so as to form an indefinite cloud

;

the basal area also irrorated to a slight extent in like manner.
Expanse 26 mm.
Hab. N'Dalla Tando, 2700 feet ; November.
Type in my collection.
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Miresa unicolora, sp. n.

^ . Head, thorax, and abdomen pale reddish brown, quite

unicolorous, almost like fresh-cut bark, and without any
markino^s. Secondaries paler and with a tinge of ochreous.

$ . Head, thorax, and both wings uniform pale ochreous

grey. Primaries with a series of raised scales all over the

wing. Secondaries decidedly paler than primaries.

Expanse, ^ 39, ? 48 mm.
Hah. Gunnal, West Africa ; June.

Types in my collection.

Near M. pyrosommoides, Holl. At first I thought this

must be the same species as tiiat described by Holland, of

which I have a fair series of quite typical specimens from

the same locality ; but these two (taken in copula) have a

different look about them, and this led me to examine the

neuration, when I found that both, in addition to their

uniformly even colour, had the fork of veins 15 and 9 excep-

tionally short, arising much nearer the cell than in pyro-

sommoides, this character in all the other specimens being

quite typical.

Parasa serratilinea, sp. n.

S . Head, thorax, and abdomen Paris green
;
palpi and

legs grey. Primaries Paris green, with a restricted basal

area of grey, its border being erect ; a subterminal sharply

serrate line from the apex to the tornus, the apical serrations

being small, those in the lower radial area larger, the line

being projected inwards in this region. Secondaries paler

green.

Expanse 36 mm.
Hah. Northern Nigeria.

Type in my collection.

I have described this species as entirely green ; my speci-

men is slightly yellowish at the tornus of the primaries and

the secondaries, but I am convinced from the appearance that

it is simply a damp stain.

Pai'asa caton, sp. n.

^. Head and thorax bright green ; antennas red-brown
;

abdomen yellow ; legs, breast, and ventral surface red-brown.

Primaries with the base obliquely pale red-brown, the outer

edge being angled twice; central area broadly bright pale

green ; terminal and subterminal areas broadly pale red-

t
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biown_, the inner margin being rounded, indented, and waved.
Secondaries yellow, Avitli pale red-brown fringes.

Expanse 28 mm.
Hab. Lokoja (100 miles north).

Type in my collection.

Nearest P. smaragdina, B-B., but basal and terminal
reddish areas quite different in shape.

Parasa tripartita^ sp. n.

(^ . Head and thorax bright olive-green, the latter with a
daik grey central stripe; antenna black; abdomen yellow,
with anal segments dark grey ; legs and breast dark greyish
brown. Primaries darkish grey, the basal area (obliquely

rounded on its posterior and lower edges) divided from the

outer area by a broad green oblique stripe right across the
wing, and extending rather less broadly along the costa to

the base. Secondaries yellow for the basal two-thirds, dark
grey at apex and termen to vein 2.

Expanse 46 mm.
IJab. Gunual, AV^est Africa.

Type in ni}^ collection.

Near P. johannis, Distant, but the stripe of the primaries
is different and the secondaries likewise differ.

Macroplectra rosea, sp. n.

^ . Head, thorax, and abdomen buff-colour ; sides of face

and palpi bright rose-red. Primaries dull buff-colour, with
three longitudinal lines of rosy red, the subcostal one the
longest, that in the cell rather shorter, and that below the
cell shorter still ; from the middle line there is a slight trace

of rosy radiations along the lower radial veins. Secondaries
straw-yellow.

Expanse 22-24 mm.
Hah. N^Dalla Tando, 2700 feet; Kovember {Ansorge).

Type in my collection.

This species is superficially like JSatada arnica^ but the

neuratiou is different to that genus.

Macroplectra JueragJyphicaj sp. n.

(^ . Head, thorax, and abdomen tawny brown. Primaries
pale tawny brown, with a dark median oblique line curved
inwardly on the fold ; this line is double up to vein 2, outside

this is a large roundish spot of pale chestnut-colour divided

by two paler lines and encircled with one also ; above this

Ann.dc Mag. N. Hist. Ser. 8. Vol. vii. 38
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are two or tliree small dark spots, the costal area above these

and the terminal area being very pale, in which is a sub-

apical bright chestnut half-moon ; termen finely chestnut

;

fringes pale. Secondaries uniform pale pinkish straw-

colour.

Expanse 24-26 mm.
Hah. N'Dalla Tando, 2700 feet; November {Ansorge).

Type in my collection.

Paraplectra, gen. nov.

Palpi short, ^if^i'T, end segment very short, nearly naked
;

antennas pectinated. Primaries very broad ; termen evenly

rounded off, so as to obliterate an angle at the tornus : second-

aries small. Neuration : primaries with veins 2 and 3 stalked,

4 from the angle, 5 from near the angle, 6 from above the

middle near the angle, 7 and 8 stalked on a longish stalk,

9 absent, 10 from the cell, 11 bent up to touch 12 running

along beside it. Secondaries with 3 from near the angle, 4
from the angle, 5 from well above the angle, 6 and 7 stalked,

8 nearly free from base.

Type, Parajylectra modesta, B-B.

Paraplectra modesta^ sp. n.

^. Head, thorax, and abdomen pale tawny brown. Pri-

maries buff-colour, with a small pale rusty patch in the basal

part of the fold, margined by a short oblique white dash

;

above this are a few pale rusty indefinite spots, and there are

a few dark rough scales scattered very sparingly over the

wing. Secondaries uniform pale yellowisJi straw-colour.

Expanse 21 mm.
Bab. N-'Dalla Tando, 2700 feet ; November {Ansorge).

Type in my collection.

Somara loxotoma, sp. n.

? . Thorax and abdomen white, the latter tinged with

yellow. Both wings pure white
;
primaries only with a single

mark, viz. a broad pale brown stripe along the fold expanding
slightly to near the origin of vein 2, then suddenly rising in

an oblique broad stripe into the apex.

Expanse 50 mm.
Hah. Lokoja (100 miles north).

Type in my collection.

Nearest S. tu'vosa, Feld.
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Somara apiceplagata, sp. n,

? . Head, thorax^ and abdomen pale gi-eyish dove-brown
;

metathoiax witli a deep velvety brown patch. Both wing3
pale greyish dove-brown. Primaries with the least trace oE

a fine, irregular, dentate grey line, and a similar posterior line

which is yet more obscure ; a largish, round, apical, brown
patch, evanescent on its apical side.

Expanse 44 mm.
Hab. Lokoja (100 miles north).

Type in my collection.

Somara xutJiosoma, sp. n.

? . Head brown, thorax grey, abdomen straw-yellow, legs

coffee-brown. Primaries pale brownish, thickly irrorated

with fine grey scales ; a trace of a short basal line and an
oblique, twice waved, dark rusty brown postmedian line, with
a white exterior edging. Secondaries pale straw-yellow, with

broad internervular dashes of pale fawn-colour.

Expanse 54 mm.
Hih. Lokoja (100 miles nortii).

Type in my collection,

Altha ansorgei, sp. n.

cJ . Head and thorax purplish brown, metatliorax carmine,

abdomen pale lemon-yellow. Primaries bright canary-

yellow, the basal two-thirds being solid reddish purple, with

a few overscattered pale lavender scales ; this area has a

broad outward projection about veins 3 to 5 ; a dark brown
postmedian line is also in the area followed by a canary-

yellow spot in the angle of vein 3 ; subterminal line dark

brown, highly curved twice, first from the costa to vein 8,

then more prominently from 7 to the tornus ; this line consists

more or less of confluent lunules. Secondaries very pale

sulphur-yellow.

? . Like the male, but the basal half of the secondaries is

yellow.

Expanse, ^ 34, ? 39 mm.
Hah. N'Dalla Tando, N. Angola, 2700 feet ; November.

Lokoja District.

Type in my collection.

Paeagetok, gen. nov.

Palpi short, slightly scaled, upturned, not reaching halfway

up the eyes. Neuration: primaries with vein 3 from well
38*
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before the angle, 4 from the angle, 5 from above the angle,

6 from just above the middle of the cell ; 7, 8, 9, and 10

stalked, 8 and 9 very close to the apex ; 1 1 from the cell

;

8, 10, and 11 separated widely. Cell with discocellulars

nearly erect. Secondaries with 3 from before the angle, 4

from the angle; 5 from just below the middle of the cell,

which is very deeply recessed for its upper half, this leaving

veins 6 and 7 on a very long stalk ; 8 free from the base, not

touching the upper margin of the cell.

Near Begetor, Auriv.

Type, Paragetor concolor, B-B.

$ . Head, thorax, and abdomen deep straw-colour. Pri-

maries uniform ochraceous, without a trace of any line or

mark at all. Secondaries uniformly slightly darker and

duller than primaries, also markless.

Expanse 24 mm.
Hub. Gunnal ; June.

Type in my collection.

Palpi scaled, erect, end segment short ; antennae very

slightly serrate, but so slightly as to be almost simple.

Wings: costa slightly arched, apex depressed; termen

slightly rounded off into the tornus ; wungs moderately broad.

Secondaries smallish, but longer than usual. Neuration :

primaries with vein 3 from before the angle, 4 from the angle,

5 from above the angle, 6 from the middle of the cell ; 7, 8,

and 9 stalked on a long stalk, 10 absent, 11 from the cell

free. Secondaries with 3 from near angle, 4 from the angle,

5 from well above the angle, 6 and 7 stalked.

Type, Fseudomantria Jiava, B-B.

Pseudomantria Jlava, sp. n.

cJ . Head, thorax, and abdomen orange-yellow. Primaries

uniform chrome-yellow, without any mark at all. Second-

aries uniform paler yellow.

Expanse 22 mm.
Hab. Malange, W. Africa; November.
Type in my collection.

TeachYPTENA, gen. nov.

Palpi short, upturned, scaled. Antennse serrate. Wings :

primaries broad, costa and termen each slightly arched, inner

margin produced into a broadish process for two-thirds from
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the base. Secondaries fairly ample. Neuratlon : primaries

witii 3 from before the angle, 4 from the angle, 5 from near

tlie angle, 6 from the middle o£ the cell, 7 trom the upper

angle; 8^ 9, and 10 stalked, 11 free from the cell. Second-
aries with 4 from the angle, 5 from above the angle, 6 and 7

stalked, 8 anastomosing shortly with the cell, then free.

Type, Trachi/ptena rufaj B-B.

Trachyptena rufa^ sp. n.

? . Head, thorax, and abdomen pale rufous. Both wings
quite uniform markless pale tawny, entirely irrorated with

line rust-coloured scales.

Expanse 24 mm.
Idab. Lokoja District (100 miles north).

Type in my collection.

Zygaenidae.

HlMANTOPTESiyjS.

Petoptila catorij sp. n.

c? . Head, thorax, and abdomen blackish, covered witli

fine deep orange hairs. Primaries with the basal half of the

wings up to tlie end of the cell yellow, the outer portion

being entirely dark sooty grey. Secondaries yellowish for

the basal third, the rest being dark sooty grey ; the tail is

very narrow for two-thirds, then suddenly expands and is

spatulate, but equally suddenly narrows into a short, fine,

slightly hooked tip.

Expanse 22 mm.
Uab. Lokoja District (100 miles north).

Type in my collection.

Near P. neuropten'dia, Btl,, but the yellow patch is different

and the secondaries are quite a different shape.

Doratoptcryx zopTieropa, sp. n.

$ . Head and thorax dusky grey ; abdomen yellowish.

Primaries dusky grey, with an obscure yellowish dash in the

cell and a small basal patch below the cell. Secondaries

with the base yellowish and the long entirely filamentary tail

dusky.
Expanse 24 mm.
Hah. Entebbe, Uganda; January.

Type in my collection.
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Slaphylinoch'ous loliytei latimargo, var. nov.

? . Head, thorax, and abdomen orange-brown ; antennae

black. Both wings dull orange-colour, with the outer area

black for a full third.

Expanse 42 mm.
Hah. Lokoja District (100 miles north).

Tjpe in mj collection.

Staphylinochrous pygmcea, sp. n.

(J . Head, thorax, and abdomen with yellowish-grey hairs;

antennae black. Primaries black, with the basal half of the

cell and the area below it cream-colour. Secondaries cream-
colour, with the outer third blackish.

Expanse 30 mm.
llab. liokoja District (100 miles north).

Type in my collection.

Next S. melanoleuca , Hnipsn.

Staphylinochrous albahasis, sp. n.

$ , Head, antennae, thorax, and abdomen tawny. Pri-

maries with the basal half of the wings hyaline wliite, the

outer area being sooty grey. Secondaries hyaline greyish

white, with the terminal area narrowly dark grey.

Expanse 36 mm.
Nab. Malange ; December.
Type in my collection.

Neurosymploca nigromarglnata, sp. n.

^. Head, thorax, and abdomen black. Primaries dirty

ochre-yellow, with a narrow black margin around the entire

wing except the basal third of the costa ; the margin is

broadest along the costa and apex and gradually narrows

beyond. Secondaries with the basal two-thirds pink, the

outer full third being blackish and the whole of the abdo-

minal fold dusky hyaline.

Expanse 26 mm.
Hah. Malange, W. Africa ; December.
Type in my collection.

This is probably a local form of iV. ochreipennis, Btl., but

the whole abdomen of my species is black, there is also a
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much narrower black border to the primaries and a smaller
pink area in the secondaries.

Saliunca hiplugata, sp. n.

^ . Head, thorax, and abdomen bronzy metallic green.
Both wings bronzy green. Primaries with a broad stripe

below the cell slightly irrorated with fine bronzy scales ; at

the end of the cell a largish whitish spot, with a narrow oval
one below it. Secondaries with a white spot across tiie end
of the cell, the area below the cell at the base being hyaline.

Expanse 37 mm.
Hah. Kamililo, Nandi Country; June.
Type in my collection.

Saliunca hamilila, sp. n.

S' Frons, head, and collar bright orange-yellow; thorax

and abdomen metallic bronzy green. Primaries brownish
buff, with the eosta darker madder-brown, and with a broad,

curved, indefinite, madder-brown band across the end of the

cell to the termen about veins 2 to 4. Secondaries purplish

grey, somewhat hyaline in the cell and below it.

Expanse 30 mm.
Hah. Kamililo, Nandi Country; June.
Type in my collection.

Byhlisia aJhaproxima^ sp. n.

^. Head black, frons white; thorax and ablomen
metallic green, the latter with a white band on proximal
segment ; anal segment orange-yellow. Both wings steely

bluish black. Primaries with a narrow hyaline dash below
the cell, followed by three narrow similar dashes (two near

the end of cell and one below it) ; two small hyaline spots

between veins 6 and 8, and two similar ones between veins 3
and 5. Secondaries with basal area hyaline, composed of

four spots—a large one in the eel], a smaller one below it,

and a yet smaller one below it at the extreme base, the

fourth being between the first two at the extremity of the

second ; beyond these is a cluster of three hyaline spots.

Expanse 32 mm.
Hah. Oni (Lagos) ; April.

Type in the Hope Museum.
Near B. seli])es, Plotz.
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Psychidse.

Monda cassualallce , sp. n.

(^ . Head, thorax, and abdomen dark grey. Primaries

dark grey, area below the cell and vein 2 hyaline white.

Secondaries hyaline white.

Expanse 26 mm.
Hob. Cassualalla, N. Angola; August {Ansorge).

Type in my collection.

LXY.—Rhijnchotal Notes.—hY. By W. L. Distant.

Australasian Coreidse and Berytidse.

Coreidae.

Genus Amorbus.

Amorbus, Dall. List Hera. ii. p. 408 (1852).

Type, A. alternatus, Dall.

Amorbus damelus, sp. n.

(J . Head, antennse, pronotum, and corium cinnamomeous
;

body beneath aud legs testaceous ; abdomen above black, with

two prominent, central, transverse, discal red spots, one each

at the anterior margins o£ the fourth and fifth segments and

a very narrow spot at the anterior margin of the sixth seg-

ment ; connexivum testaceous, with marginal elongate black

spots ; antenuse moderately robust, joints 1-3 almost sub-

equal in length, remaining joint mutilated in typical speci-

men; head with a submarginal black fascia on each side;

pronotum thickly finely granulose, the lateral margins

slightly recurved and more or less shaded with black ; scu-

tellum black ; corium thickly punctate ; membrane bronzy

brown ; body beneath more or less finely granulose
;

poste-

rior femora distinctly thickened, somewhat sinuate, inner

margin shortly serrate, shortly but more prominently toothed

a little before apex; posterior tibiae very strongly curved,

inwardly toothed, the tooth a little nearer base than apex,

from tooth to apex the inner margin is shortly serrate.

Long., c? 19 mm.
Hab. New South Wales (Edward Darnel, Brit. Mus.).
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Allied to A. alternatus, Dall., by the apparently shorter

and distinctly much more curved posterior tibite, different

colour of the abdomen above, &c.

Some difficulty occurs with the species described as

A. planus, Walk., and which, as I pointed out in 1900 (Ann.

& Mag. Nat. Hist. (7) vi, p. 376), is a synonym of A. alter-

natus, Dall. This applies to the female, which he first

described ; he then added a description of a male specimen,

which is another species altogether, and forms the type of

the above.

Tambourina, gen. nov.

Head subquadrate, about as long as breadth between eyes
;

lobes about equal in length, but central lobe slightly promi-
nent and a little apically deflected ; ocelli at a short distance

from base, almost as near each other as to eyes ; antennae

four-jointed, first, second, and fourth joints longest and
about subequal in length, third a little shortest

;
pronotum

with the breadth at base less than twice its length, mode-
rately deflected on anterior area, lateral margins sinuate,

lateral angles distinctly roundly prominent, a slightly promi-
nent subbasal transverse ridge, the lateral margins at anterior

area obsoletely crenulate ; scutellum about as broad at base

as long ; corium subequal in length to head, pronotum, and
scutellum together ; membrane closely, somewhat reticu-

lately veined ; rostrum passing the anterior coxse, first joint

not reaching base of head, third shortest and reaching ante-

rior coxae ;
pro- and mesosterna distinctly, centrally, longi-

tudinally sulcate, the sulcation of the latter confined to its

anterior area, which is a little angularly produced between
the anterior coxae; abdomen beneath in male with a distinct,

central, broad callosity on second segment ; anterior and
intermediate femora with a distinct spine beneath near apex,

posterior femora somewhat strongly incrassated, spined
beneath on apical third, shortly sparingly tuberculate near
upper surface

;
posterior tibiae distinctly dilated on each side,

roundly above, angularly beneath, the dilatation gradually
increasing from base and terminating a little beyond middle

;

posterior tarsi three-jointed, basal joint shortest.

Allied to Amorbus, from which it differs by the relatively

shorter and broader pronotum, the posterior tibiae dilated on
each side, &c.

Tambourina kelsalli, sp. n.

S . Brownish ochraceous, abdomen above and beneath
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testaceous ; autennse pale castaneous, tlie apical joint oclira-

ceous ; head above aud anterior area of pronotum mode-
rately palely pilose

;
pronotum and scutellum finely granu-

lose ; corium thickly finely punctate ; membrane subhyaline
;

abdomen above testaceous^ connexivum with dark castaneous

spots, becoming obsolete on basal area, and the inner abdo-

minal lateral margins with black marks, becoming obsolete

on apical half ; sternum more darkly granulose and punctate
;

abdomen beneath with two central longitudinal series of

black punctures, the spiracles and an inner segmental series

of small spots black, anal segment castaneous ; legs ochra-

ceous, femora above pale castaneous, posterior tibise and tarsi

pale ochraceous, the base and dilated area black ; structural

characters as in generic diagnosis.

Long., c? 17 mm.
Hab. S. Queensland ; Tambourine Mts. {Kelsall, Brit.

Mus.).

KuRNAiNA, gen. nov.

(J. Body subelongate; head slightly longer than broad,

subquadrate,uot produced beyond the antenniferous tubercles,

lateral lobes scarcely longer than the central lobe, but dis-

tinctly divided at tlieir apices ; ocelli at base behind eyes,

about as wide apart as from lateral margins ; eyes slightly

longer than broad, adpressed on sides of head, situate at

about one-third from base; antennae with the basal joint

moderately incrassate, about as long as head, second and
third longest, fourth shorter than third, stouter and pyri-

form
;
pronotum about as long as broad between the lateral

angles, lateral margins straightly oblique, anterior margin
truncate, posterior margin depressed, subconvex, lateral

angles subprominent; scutellum small, apparently triangular,

but imperfectly seen in the coarsely pinned type; corium
about as long as head, pronotum, and scutellum together

;

membrane not quite reaching apex of abdomen, veins nume-
rous and somewhat reticulate; connexivum exposed from
about middle of corium, distinctly upwardly retlesed ; ros-

trum reaching the intermediate coxse, first joint reaching

base of head, second extending to anterior coxre, third and
fourth short, subequal in length; mesosternum distinctly

centrally sulcate ; abdomen beneath moderately convex,

narrowed beyond middle to apex, the lateral margins lami-

nately depressed ; anterior femora obscurely bidentate at

apices, all the femora equally stout, posterior femora not

more incrassated.
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Allied to Gelonus, Stal, but differing by the non-apically

spined intermediate and posterior femora^ different structure

of the pronotum^ &c.

Kurnaina tridens, sp. n.

Brownish ochraceous
;
pronotum, connexivum, and body

beneath paler in hue; membrane shining fuscous brown;
antennae brownish ochraceous, basal joint fuscous brown,
apical joint piceous, second joint slightly longer than third

;

head and pronotum finely granulose, the latter with an in-

distinct central longitudinal impression and a similarly

indistinct transverse impression about one-third from apex,
lateral margins very obscurely crenulate ; corium thickly
coarsely punctate, a distinct longitudinal series of close

punctures at lateral margins ; body bt neatli closely punctate,
more coarsely on sternum than on abdomen, the latter with
obscure darker irregular spots on lateral margins ; legs and
rostrum brownish ochraceous, the latter with its apex black.

Long., ^ 12 mm.
Hab. Centr. Australia ; Hermaunsburg {H. J. HiUier,

Brit. Mus.).

TuRRAXA, gen. nov.

Body long, narrow and elongate ; head slightly longer
than broad, not produced beyond the antenniferous tubercles,

but centrally deeply incised between them : eyes small,

round, situate on lateral margins of head about midway
between base and insertion of antenuse ; antennae robust, first

joint stoutest, narrowing towards apex, subequal in length
to third, second shorter than either first or third, fourth
shortest and pyriform; pronotum distinctly longer than
broad, the lateral margins almost straightly oblique, but
distinctly moderately ampliately reflexed, anterior angles
subprominent, anterior margin subtruncate, posterior margin
with two distinct central impressions ; scuteilum small, with
a distinct central ridge ; corium subequal in length to head,
pronotum, and scuteilum together, its apical margin longer
than claval suture, but only very slightly longer than outer
claval margin, lateral margin slightly convex and narrowing
inwardly beyond middle to apex ; membrane only slightly

passing the base of the penultimate abdominal segment,
the venation reticulate; I'ostrum not passing the anterior

coxae, second joint shorter than third and fourth together

;

mesonotum anteriorly and posteriorly centrally sulcated;

legs short, femora moderately evenly thickened, thickly
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finely tuberculate, tibiae finely and obscurely granuloses

abdomen beneath somewhat thickly longitudinally ridged

and centrally finely linearly sulcate.

Allied to Pomponatius, Dist. ; differing by the deeply

incised head between the antenniferous tubercles, different

comparative lengths of the antennal joints, rostrum not

passing the anterior coxae, the more elongate body and
shorter hemelytra, &c.

Turrana abnormis, sp. n.

Head, pronotum, scutellum, and corium brownish ochra-

ceous ; membrane pale castaneous ; antennae black above,

shortly greyishly pilose ; body beneath greyish ochraceous

;

legs black or blackish, tibiae (excluding apices) dull ochra-

ceous ; head finely and obscurely punctate and pilose
;
pro-

notum with the posterior two-thirds sparsely coarsely punc-

tate, with a central pale levigate line, the anterior area finely

irregularly granulose ; scutellum with a fine central longitu-

dinal ridge, on each side of which the colour is piceous;

corium irregularly punctate, some of the punctures profound
;

abdomen above testaceous, with a central pale longitudinal

line, connexivum black, spotted with ochraceous; other

structural characters as in generic diagnosis.

Long. 13 mm.
Hub. Queensland; Townsville {Dodd, Brit. Mus.).

Genus Pendulinus.

Pendulinus, Tluinb. (part.), Hemipt. rostr. Cap. iv. p. 5 (1822).

Type, P. hasticornis, Thunb.

Pendulinus fuscescens, sp. n.

Brownish ochraceous ; extreme lateral margins of pro-

notum black ; extreme lateral margins and apex of scutellum

stramineous ; lateral margins of corium narrowly pale

ochraceous ; membrane pale bronzy, subhyaline ; body

beneath and legs pale testaceous ; antennae with the first,

second, and third joints testaceous, their extreme apices

black, fourth joint greyish brown, broadly palely annulated

near base, first joint a* little stoutest and moderately curved
;

first and third and second and fourth joints subequal in

length ; head with the central lobe broadly prominent before

the antenniferous tubercles
;

pronotum coarsely darkly

punctate and moderately wrinkled, an obscure and some-

what interrupted central pale levigate line, lateral angles
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siibacutely produced, their apices a little directed backward;
scutellum coarsely darkly punctate; corium (excluding lateral

margins) thickly tinely punctate ; membrane not passing

abdominal apex; bucculse short, not reaching eyes ; rostrum
slightly passing the intermediate coxae ; mesosternum
sulcate ;

head beneath and sternum coarsely punctate.

Long. 14 mm.
Hab. Queensland ; Mackay {Roivland Turner, Brit. Mus.).
This and the following species are the first of the genus

Pendulinus yet recorded from Australia.

Pendulinus lutescens, sp. n.

Pale shining ochraceous
;
posterior margin of pronotum,

scutellum, and corium pale testaceous, the latter with the
lateral margin pale ochraceous; membrane shining bronzy
brown ; connexivum, body beneath, and legs pale ochra-
ceous ; antennae ochraceous, the fourth joint with its apical

half fuscous, first joint a little stoutest and curved, first and
third and second and fourth joints subequal in length ; head
with the central lobe distinctly produced before the anten-
niferous tubercles

;
pronotum somewhat thickly wrinkled

and punctate, the lateral angles somewhat distinctly and
subacutely produced ; scutellum punctate, with its extreme
apex black ; corium (excluding lateral margins) thickly
finely punctate ; membrane not passing the abdominal apex;
bucculae short, not reaching eyes ; rostrum about reaching
posterior coxae ; mesosternum moderately sulcate ; sternum
thickly coarsely punctate.

Long. 14 mm.
Hab. Queensland ; Mackay {Rowland Turner, Brit. Mus.).

Jalina, gen. nov.

Narrow, elongate ; head large and broad, about as long as

breadth between eyes, only slightly produced beyond the
antenniferous tubercles, the aj)ex of the central lobe a
little prominent, the lateral margins distinctly sinuate ; eyes
large and prominent, distinctly exserted beyond the anterior

angles of the pronotum; ocelli between eyes at a short
distance from base, about as far apart from each other as

from eyes ; antennae moderately long and slender, first,

second, and third joints subequal in length, first stouter than
second or third, fourth short and moderately incrassated

;

pronotum slightly longer than broad at base, the lateral

margins oblique but rounded and obscurely creuulate near
apices, anterior margin truncate; lateral angles slightly
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spinously prominent^ and between them the basal marginal
area is deflected posteriorly ; scutellum longer than broad,

its lateral margins straiglitly oblique and its apex subacute
;

coriura about as long as head, pronotum, and scutellum

together, the apical angle acute ; membrane not quite

reaching the abdominal apex, with several transverse basal

cells, the remaining venation longitudinal, more or less

furcate ; connexivum in ^ exposed from behind middle of

corium, in ? scarcely visible, the lateral angles of the last

two segments moderately dentately prominent ; bucculae

very short ; rostrum reaching the posterior coxse, first joint

slightly passing base of head, second nearly reaching middle
of mesosternum, third reaching the intermediate coxse

;

spiracles placed before the middle of the abdominal segments

;

tibise obscurely sulcate ; apex of sixth abdominal segment in

(J dorsally truncate.

This genus is located in the division Pendulinaria.

Jalina ocularis, sp. n.

Ochraceous ; more or less marked and punctured with

black ; head ochraceous, with two longitudinal piceous lines

transversely connected in front ; eyes castaueous brown

;

antennse brownish ochraceous, first joint speckled with

black, second with a central pale annulation beyond middle,

its extreme apex black, third with a more obscure subapical

annulation, its extreme apex also black, fourth with nearly

apical half black
;
pronotum thickly coarsely punctate, the

anterior lateral margins, two broken, irregular, central,

longitudinal fasciae, some lunulate markings on the anterior

area, and the lateral angles black; scutellum somewhat
coarsely punctate, the apex ivory-white ; corium coarsely

blackly punctate; membrane shining cupreous ; connexivum,

as visible in i$ , ochraceous, with black spots ;
body beneath

and legs pale ochraceous, the latter somewhat thickly

mottled with piceous or black
; two small black spots on each

side of pro-, meso-, and metasterna, a sublateral series of

black segmental spots to abdomen ; sternum thickly coarsely

punctate ; other structural characters as in generic diagnosis.

Long., (J ? 12 mm.
Hab. Queensland {F. P. Dodd, Brit. Mus.).

PiRAMURANA, gCU. UOV.

Allied to the preceding genus Jalina, but differing in the

following characters :

—

Head broad, but much shorter than breadth between the
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exserted eyes_, -wliich are strongly pedimcnlate ; it is also

much more considerably produced beyond the antenniferous

tubercles, with the apices of the lateral lobes oblique and

somewhat outwardly angularly broadened ; ocelli much
nearer to each other than to the exserted eyes

;
pronotum as

long but not longer than broad at base ; lateral angles of the

last two abdominal segments not dentately prominent;
rostrum reaching the intermediate coxae, first joint passing

base of head, second nearly reaching middle of mesosternura,

third and fourth short.

Pirarnurana cyclopSy sp. n.

? . Head ochraceous, the eyes castaneous ; antennse

ochraceous, first and third joints subequal in length, second

longest, remainder mutilated in typical specimens; pro-

notum ochraceous, coarsely brownly punctate, the anterior

marginal area, a central longitudinal line, and narrow basal

margin pale ochraceous and impunctate, on the anterior

marginal area is a small, central, curved, linear black spot,

and also a linear black or blackish spot near each anterior

angle^ lateral angles moderately angularly prominent, a little

directed backward, blackish, as is also the basal submargin, a

distinct narrow anterior collar containing a transverse row of

punctures, the lateral margins a little rounded at the anterior

area and obscurely crenulate ; scutellum longer than broad,

somewhat sparsely and irregularly brownly punctate^ its apex

greyish white ; corium ochraceous, thickly, coarsely, brownly

punctate ; membrane bronzy brown, the veins numerous and
longitudinal, some furcate ; connexivum exposed from near

apex of corium, ochraceous, spotted with castaneous ; body
beneath, rostrum, and legs pale ochraceous, apices of the

posterior femora and posterior tibise castaneous ; sternum
very coarsely punctate ; abdomen sparsely and more finely

punctate on the sublateral areas.

Long., ? 16 mm.; exp. between outer margins of eyes

4 mm.
Hah. Queensland (F. P. Bodd, Brit. Mus.).

Genus Cletomorpha.

Cletomorpha, Mayr. Keise Nov. Hem. p. 118 (1866).

Type, C. helMa, Stal.

Cletomorpha mackayensis, sp. n.

S . Head pale ochraceous, slightly granulosa^ a distinct
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acute spine on each side before the antenniferous tubercles

;

antennae pale ocbraceous^ first joint gradually thickened,

longer than head, second slightly longer than third, fourth

short, infuscate, thickened, pyriform
;

pronotum thickly

punctate, pale ochraceous, the basal area from between the

lateral angles castaneous brown, lateral angles with their

apices acute, blackish ; scutellum pale ochraceous, sparsely

punctate, a subapical and two irregular central spots casta-

neous brown, the apex greyish white ; corium ochraceous,

thickly brownly punctate, a transverse greyish-white fascia

a little before apex ; membrane subhyaline ; connexivum
ochraceous, with irregular castaneous spots, one before

middle largest and occupying the whole margin of the

segment ; body beneath, legs, and rostrum pale ochraceous

;

sternum coarsely punctate, apices of the lateral angles of the

prosternum and apex of the rostrum black ; abdomen
beneath with four broad longitudinal series of blackish

punctures, a small black marginal spot at the apices of most

of the segmental incisures, the lateral segmental angles

acutely produced, a blackish spot on each side of the apex of

the anal segment.

Long., S ^\ mm.
Hah. Queensland ; Mackay {Rowland Turner, Brit. Mus.).

A species distinct from some Oriental species, which it

more or less resembles in colour and pattern, by the very

distinct acute spine ou each side before the antenniferous

tubercles.

Genus Clavigralla.

Clavhjralla, Spin. Ess. p. 200 (1837).

Type, C. f/ibbosa, Spin.

Clavigralla horrens.

Clavigralla horrens, Dohrn, Stett. ent. Zeit. xxi. p. 40-3 (1860).

Cletus ? indecorus, Walk. Cat. Het. iv. p. 197 (1«71).

Hab. Queensland; Mackay (Roivland Turner, Brit. Mus.).

This species had already been recorded from Ceylon, Java,

Philippines, Flores, and New Guinea.

Genus Melanacanthus.

Melanaeanthus, StSl, En. Hem. iii. p. 92 (1873).

Type, M. ferrugineus, Stal.
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Melanacanthus margineguttatus, sp. u.

Head and pronotum castaneous brown ; lateral marcrins

and two central longitudinal fasciae to head and pronotum
black, basal margin of the latter mostly black, with a central

longitudinal ochraceous spot ; scutellum black, centrally

castaneous brown, its apex pale stramineous ; corium black,

the lateral margin greyish white, widened on apical area
;

membrane hyaline, except at margins, reflecting the brown
abdomen beneath ; body beneath black, greyishly pilose ; a

greyish longitudinal fascia on each side of head and pro-
sternum ; abdomen beneath with a central longitudinal line,

sometimes the whole central discal area, and the lateral

margins ochraceous ; abdomen above black, wuth a few very
obscure central, segmental, castaneous spots, the connexivum
ochraceous, with prominent black spots; legs black or

blackish, the tibiae (excluding bases and apices) dull ochra-
ceous, basal joints of tarsi more or less ochraceous ; antennae
brownish ochraceous, first joint distinctly passing apex of
head, first and second subequal in length, third a little

longer, fourth longest ; head and pronotum finely obscurely
pilose

;
pronotum finely punctate, more strongly so and

Avrinkled on the basal area, lateral angles subprominent,
black, and a little directed backwardly ; corium (excluding
the pale lateral margin) thickly coarsely punctate; membrane
passing the abdominal apex

; posterior femora somewhat
longly spined.

Long. 11 mm.
Hab. North Australia; Alexandria {IV. Stalker, Brit.

Mus.).

Differs from M. scutellaris, Walk., by the prominently
spotted connexivum, differently coloured markings through-
out, posterior area of the pronotum more distinctly raised

and wrinkled, &c.

Berytidae.

Genus Metatropis.

Metatropisy Fielj. Wien. ent. Monats. 1859, p. 20G.

Type, i\f. rufescens, Herr.-ScliafE.

Metatropis tipularius, sp. n.

Dark ochraceous ; head and anterior area of pronotum a

little paler ; apex of abdomen above and spots to connexivum
castaneous ; body beneath pale castaneous ; head beneath

Ann. & Mag. iV. IRst. 8er. 8. Vol. vii. 89
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aud prosternura ochraceous ; abdomen beneath with a central

and marginal series o£ pale ochraceous spots; antennae

ochraceous, first joint very long, moderately clavate and
castaneous at apex, second and fourth subequal in length,

each distinctly shorter than third, extreme apices of second
and third black, fourth black or piceous, annulated with pale

ochraceous near base
;
pronotum (excluding apical area)

thickly coarsely granulose, with a somewhat obscure central

longitudinal ridge, the posterior angles moderately laminately

lobate ; scutellum distinctly, centrally, longitudinally ridged,

the apex acute ; membrane shining bronzy, not reaching the

abdominal apex ; legs ochraceous, apices of the femora
distinctly clavate and castaneous, tarsi with the basal joint

pale ochraceous, remainder piceous.

Long. 8 mm.
Hab. N. Australia; Port Darwin (J. J. Walker, Brit. Mus.).

This species was taken during the voyage of II.M.S.
' Penguin/

LXVI.

—

Isotes from the Entomologieal Department of the

London School of Trojncal Medicine.—No. II. Description

of a new Species of Simulium fro^n the Siamese Hills.

By Miss Sophia L. M. Summers, M.A., B.Sc.

Simuliuvi nigrogilvum, sp. n.

Numerous specimens of this fly were sent, very kindly, to

the London School of Tropical Medicine by Dr. Kerr, of

Chiengmai. They were collected by Mr. H. B. G. Garrett,

of the Siamese Forest Department, on the hills of Siam east

of the Menam, during the months of September and October.

In view of Dr. Sambon's theory, that Simidium plays an
important part in the spreading of pellagra, every reference

to this genus is of interest. Only two species of the genus as

yet have been described from the Oriental Region, namely
Simidium indicum, Becher, from the Himalayas (Journ.

Asiat. See. Bengal, liii. pt. 2 (1884) p. 199, pi. xiv.), and
Simidium uchile, Meijere, from Java (Tijdschrift voor £nt.

Deell. (19U7) p. 206).

The new form, Simulium nigrogilvum^ is a very striking

species. Its colouring is most vivid, almost wasp-like in its

contrasts. It is large, its length being almost 3'5 mm. Its

head and thorax are velvety black, w'ith bright golden hairs.
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The anteniise are brown, yellowish white at the base. In
spirit the abdomen is white, with brown bands posteriorly,

lire legs are banded black and white ; the tarsi of the front

pair are much stronger than those of the other pairs. The
wings are hyaline.

Head velvety black, with golden hairs between and
behind the eyes ; the face also is black. Antennce dark
brown, except the first two segments and a part of the third,

which are yellowish white. Palps brown, with the exception
of the second segment, which is black.

Thorax velvety black ; the scutum is covered more or less

with bright golden hairs.

Wings hyaline, with only the first and third longitudinal

veins distinct and dark. Ilalteres yellowish white.

Legs.—Femora and tibise are white at the proximal end,
dark brown at the distal end. All the tarsal segments of the

first pair of legs are dark brown, but in the second and third

pairs the metatarsus is yellowMsh white in the proximal half,

and the next tarsal segment has a white spot at the base.

The penultimate tarsal segment is heart-shaped in all the

legs.

Abdomen.—In spirit-specimens the first two segments are

white; the third, fourth, and fifth are white, each with a

dark brown dorsal cross-band ; the last two are entirely

brown, darker dorsally than ventrally.

The mouth-parts seem to be similar to those of other

species. The second segment of the maxillary palps has a

curious little, probably sensory, vesicle, with a minute
circular opening on the side of the segment.

SimuUum Jiigrogilvum is about the same size as Simulium
indicum, but it differs from that species in the following

points :—(1) The base of the antenna is yellowish white,

whereas in S. indicum the antennas are entirely dark
; (2) the

femora and tibiaB are half white^ half black, but in >S'. indicum
they are said to be black-brown

; (3) the first two segments
of tlie abdomen are white, and ventrally all the rest of the

abdomen except the tip is white also ; whereas in S. indicum
only the first segment and the sternal parts of the next three

segments are yellowish white.

Simulium nigrogilvum. is much larger than SimuUum nohile,

which measures only 1'5 mm. The other points of difference

between the two species are as follows :— (1) The antennse of

8. nobile are reddish yellow, with black tip
; (2) the thorax

of S. noUle is said to be almost naked, with a silver-white

sheen, only a posterior strongly arched cross-band being
velvely black, whereas in S. nigrogilvum the scutum is

39^
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covered witli bright golden liair?. In S. nohile tlie legs are

described as blackish brown, the hind tibiae as phiny mother-

of-pearl, the basal moiety of the first two tarsal segments of

the same leg as yellow ; but in S. nigrogilvum the legs are

banded black and white. The halteres are reddish yellow in

S. nohile^ but in the new species they are white. The abdo-

men of S. nohile is silky black, instead of being, as in

S. nigrogilvum, largely yellowish white.

The type of the new species has been presented to the

British Museum. Unfortunately, having been dried after

being in spirit, its colouring is affected.

I wish to take this opportunity of thanking Lt.-Col.

Alcock, I.M.S., F.R.S., CLE., &c, for his constant help

and advice, which are invaluable.

LXVII.

—

Some Barnacles oj the Genus Scalpellum from
Irish Seas. By N. Annandale, D.Sc, Indian Museum,
Calcutta.

Through the kind offices of Mr. S. W. Kemp I have been

entrusted with the examination of certain barnacles of the

genus Scalpellum taken in Irish seas by the Fisheries Branch
of the Irish Department of Agriculture. These barnacles

fall into three distinct species, namely Scalpellum vulgare,

Leach (= Lepas scalpellum, Linne), Scalpellum vslutinuin,

Hoek, and Scaljyellum (Smiliiim) kemjn, sp. n.

Scalpellum vulgare is by far the commonest species of its

genus in the seas of Northern Europe and in the Mediter-

raneaUj but has not been taken on the coasts of America or

in the S. Atlantic. Its bathymetrical range extends from

about 20 to about 200 fathoms. There are a considerable

number of specimens in the collection before me from the

following stations :

—

fms.

S. 36 . . . . 10 miles oflF Clogher Head, Co. Louth * . . 20-22
K. 9 . . . . n\ miles S.W. \ W. of Coningbeg Light . 40
R. 29 . . 15 miles S.E. of Mine Head 40-42
S. E. 211. 70 miles S.W. of Fastiiet 81
S. R. 147. Porcuioine Bank 91^

S. E. 360. 52= 4' N., 11° 27' W 108-120
S. R. 97 . ca. Id miles S.W. by W. ^ W. of Fastuet . 199

* [Although only one specimen was sent to Dr. Annandale, in the

course of trawling surveys in the western part of the Irish Sea S. vulgare

has been frequently taken, at depths below 20 fathoms, usually attached

to stems of Aylaophenia.—G. P. Farran.]
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S. velutinum, vvliich is closely related to aS'. fonnce, Ales-

sandri, of the Italian Miocene*, is common on both sides of

the Atlantic in northern latitudes, and has been taken as far

south as Tristan d'Acuuha. It also occurs in the Indian
Ocean. The batliymetric range is extraordinary—from 35 to

over 1000 fathoms. The Irish collection includes five speci-

mens (the largest with a capitular length of 27 mm.) from
S. R. 363, 51° 22' N., 12° 0' W., 695-720 fathoms.
'The new species appears to be most nearly related to

Scalpellam gemma, Aurivillius, and Scalpelliim grimaldl of

the same author, but possesses two extra valves below the

rostrum and a narrower carina. S. gemma was described

from Greenland and S. grimaldi from the Azores.

ScaJpellum [Smilium) kempi, sp. n.

Capitulum large, triangular, moderately compressed,
bearing 15 stout white valves, which are more or less imbricate

and project at the tips. Carina straight, narrowly triangular

Scalpellum {Smilium) kempi, sp. n. x 3.

in lateral view, bluntly keeled posteriorly, bearing about six

transverse ridges and distinctly striated vertically. Terga
vertical, triangular, large, occupying more than half the

capitular area, slightly retroverted at the tip, having a

distinct vertical keel along the middle line. Scuta resembling

* See Pilsbry, Bull. U.S. Nat. Mus. uo. 60, p. 26 (1907).
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the terga in shape, but only three-fourths as long; their tips

turned outwards and projecting laterally, their inner margin
overlapping the occludent margin of the terga for a consider-

able distance. Rostrum prominent, triangular, recurved.

The two subrostals similar in shape, but smaller and much
less prominent ; the lower valve larger and more prominent
than the upper. Latera transverse, triangular, of no great

size, prominent at the tips. Subcarina resembling the

rostrum, but less than half as long.

Peduncle much shorter than the capitulum, compressed,
almost triangular in lateral view, covered with almost nodular
subimbricate plates arranged somewhat irregularly.

Ciri-i very long and slender, feebly curved, colourless.

Dimensions,—
mm.

Length of capitulum 12
Breadth „ 12
Length of peduncle 8
Breadth „ 9

Locality.—S. R. 504, 12. ix. 07, 50° 42' N., 11° 18' W.,
627-728 fathoms ; on Lophohelia.

The external characters of this barnacle are so peculiar

that I have ventured to describe it without dissecting the

unique specimen, on which I have not succeeded in finding

any degenerate males. I understand that this specimen will

be deposited in the British Museum.

LXVIII.— Three new African Rodents.

By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

Epimys stella, sp. n.

Like E. aUent, but skull markedly longer.

External appearance as in the Fernando Po E. alleni, of

which this would appear to be the mainland representative.

General colour above dull rufous fawn, as in E. alleni.

Belly greyish, the bases of the hairs slaty, their tips greyish

white. Hands and feet dull whitish. Tail long, very finely

haired, so as to appear naked. Mammae 2—2 = 8.
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Skull decidedly larger than that of E. aUeni, t!ic brain-

case much longer, but not, as is the case in the next species,

much broader. Supraorbital edges square, but vvitliout

beading. Palatal foramina longer than in E. allenf, and
bullae larger.

Dimensions of the type (measured as a spirit-specimen

before skinning) :

—

Head and body 77 mm. ; tail 140 ; hind foot 17'5 ; ear 15.

Skull : greatest length 21-8
; condylo-incisive length 23"4

;

zygomatic breadth 1*2"3
; iia-als 8"2

; interoibital breadtli 4-3

;

breadth of brain-case 11*2
;

palatilar length lOG
;

palatal

foramina 5*1 ; npper molar series 4.

Hab. Congo and Cameioons. Type from the Ituri Forest
between Mawambi and Avakubi, Eastern Congo. Others
from Efulen and Ja River, Cameroons.

Type. Adult female. }^.M. no. 7. 1. 2. 23. Collected in

1906 by E. B. Woosnam, and presented by the Subscribers

to the Kuwenzori Expedition.

Compared with the true E. alleni of Fernando To (of

which the Fernando Po Expedition of 1904 obtained an adult

topotype clearly identical with the young tj'pe of the species)

this mainland form is markedly larger, with a longer brain-

case, and has not the dispro|)ortionally short muzzle of that

form. From E. carillus it differs by having 8 instead of 6
mam rage.

Epimjjs ceta, sp. n.

General appearance of E. alleni. Brain-case very large

and broad.

Proportions as in E. alleni. Colour above rather more
buffy than " wood-brown " ; sides clearer bufFy, forming a

buffy line along the edge of the abdominal colour, which is

well-defined white, the bases of the hairs pale slaty. Ears
rather smaller than in alleni, grey-brown. Hands whitish

;

feet with whitish edges and digits, middle line of metatarsus
darker. Tail uniformly brown.

Skull with a very large brain-case, shaped somewhat like

that of a Nyctomys ; the interorbital region broad, with well-

defined supraorbital beads, which extend backwards half

across the parietals. Muzzle small and slender. Ante-
orbital plate very slightly projected forward, though more so

than in alleni. Palatal foramina longer and bullae larger

than in alleni. Molars narrow, of the rather Uromys-Vike
shape found in this group of mice ; inner cusp of second
lamina of m^ and wr elongated antero-posteriorly.
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Dimensions of the type (measured in flesh) :

—

Head and body 85 mm.; tail 102 ; hind foot 17; ear 1-4.

Skull : greatest length 24'
1 ; condylo-incisive length 21*7

;

nasals 7'7 ; interorbital breadth 4*6
; breadth of brain-case

11-6
;
palatilar length 10'6 ; diastema 7 ;

palatal foramina 5'1

;

upper molar series 4*5.

Hah. Bitye, Ja Iliver, S.E. Cameroons.

T7/pe. Adult female, B.M. no. 11. 5. 5. 11. Original

number 517. Collected 29th October, 1910, by Mr. G. L.

Bates. Another, younger, specimen obtained in 1901 at

Efulen, Cameroons.

Like as this pretty little mouse is to E. alleni and E. stella

externally, the resemblance is only superficial, and its large

jS^yctoin^s-Uke brain-case, well-defined supraorbital ridges,

and larger molars separate it readily from those species.

Georychus hummi, sp. n.

Near G. ocliraceo-cinereus.

General external appearance as in G. lecliei. Size rather

smaller. Fur of medium length; hairs of back about 7 mm.
Colour slaty gre}', rather less brown than in G. lecliei, not

in any way sandy or " ochraceous." Coronal white spot

smaller than in lecliei, and not extended posteriorly as a white

'line on the nape. Belly with a white median line.

Skull very much as in G. ocliraceo-cinereus, smaller than

that o£ G. lechei ; nasals not expanded mesially, their sides

])arallel from front nearly to back ; orbits defined behind by
strongly marked postorbital processes, interorbital breadth

slightly less than intertemporal. Lambdoid crest well

developed, continued directly across skull without the median
anterior inflection so marked in lecliei. Postero-external

iingles of zygomata strongly marked. Diastema compara-

tively shoit. BulUe small.

Dimensions of the type :

—

Hind foot (s. u.) 29 mm.
Skull : condylo-basal length 42-4 ; condylo-incisive length

44*6; zygomatic breadth 31*5; nasals 15'2xo*2; inter-

orbital breadth 9 ; breadth across postorbital processes 13

;

intertemporal breadth 9*2
; mastoid breadth 20*8

;
palatilar

length 24'7 ; diastema 12'6
; upper tooth-series (crowns) 7*7.

Hah. French Shari Protectorate, about 8° N., 22° E., on

the Ironstone Plateau. Alt. 2000'.

Ty^ye. Old female. B.M. no. 11. 4. 2. 1. Collected and

presented by Di'. H. Karl W. Kumm, of the Soudan United

Mission.
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Tills fine mole-rat, which I have named in honour of its

discoverer, is no doubt nearly allied to G. ochraceo-cinereus,

Heugl., with which it shares its chief cranial characteristics.

But its colour is of the shrty grey found in G. lechet, and

quite unlike the sandy or ochraceous of Heuglin's species.

LXIX.

—

The Genera of Recent Clypeastroids. By Hubert
Lyman Clark^ Museum of Comparative Zoology, Cam-
bridge, U.S.A.

Although the classification of the sea-urchins commonly
called cake-urchins, sand-dollars, and keyhole-urchins has

engaged the attention of many zoologists, some of whom
have held very high rank, the nomenclature in use at the

present day is very unsatisfactory. That which is used by
palaeontologists differs from that of their brethren who
confine their work to Recent forms, and such a name as

Echinanthus, for example, means something quite different

in one field from what it does in the other. The difficulties

seem to arise chiefly from»the fact that leading echiuologists,

such as the two Agassizs, Duncan, and Lambert, have re-

fused to accei)t the tenth edition of the ' Systema Naturse '

as the starting-point in nomenclature, but have dated both

genera and species from pre-Linnean writers. Other articles

of our present International Code of Nomenclature have also

been consciously or unconsciously violated, and thus the

confusion has been made worse.

Having had occasion recently to outline for my own use a

consistent and satisfactory classification of the Recent Clype-

astroida, I have found that tiie application of the Inter-

national Code results in some important changes ; and as I

believe these changes are bound to be made ultimately, they

had better be suggested at once. Fortunately few familiar

names are altered, and none of these is likely to cause any
confusion. Of course, those who persist in the maintenance
of pre-Linnean names cannot accept my conclusions, and I

shall not expect it ; but I do hope that those who wish to

obtain a reasonable stability of nomenclature through the

general acceptance of the International Code Avill find them-
selves able to accept the types here given for the different

genera, even if their own methods or preferences would
have led them to diff'erent results. I hope it is needless

to add that if I err in the application of the code or in the
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statement of any case, I sliall consider it a great favour to

be promptly corrected.

In the tenth edition of the ' Systema Naturae ' Liniie

includes in his genus Echinus four nominal species {rosaceus,

reticulatus, placenta, orbiculus), which it is universally agreed

are clypeastroids. The references and figures which he cites

under each name show that these species, with the exception

of placenta, are composite groups, and not species as we
understand the term to-day. The form named Echinus

jilacenta is^ however^ a well-known East-Indian species^ and
there is not now and never has been any doubt as to its

identity. The name rosaceus has been the source of much
confusion, and unfortunately Loven, in his very important

and valuable work on the Echinoidea described by Linne

(1887, Bihang Kgl. Svenska Vet.-Akad. Handl. xiii.), has not

helped matters at all^ because, as pointed out by Lambert

(1905, Ann. Univ. Lyon, n. s. i. p. 142), he overlooked

Lamarck^s work published in 1801, which has an important

bearing on the matter. As Loven admits there is no
authentic type specimen of rosaceus, we must judge of the

species by what is published in the ' Systema Naturae '

; and

there can be no doubt that the diagnosis and references

given there (ed. x. p. 665) show conclusively that the name
covers a composite group, including species of Echinanthus,

Clypeaster, and Laganum, as those genera are used by
A. Agassiz in the 'Revision of the Echini.' Leske (1778,

Add. ad Klein) failed to differentiate these various forms

satisfactorily, but elects to call the group Echinanthus

humilis, admitting at the start that his name is a synonym
of rosaceus. Lamarck, however, in 1801 (Syst. Anim. s.

Vert. p. 342), recognizing the composite nature of rosaceus,

restricted that name to the West-Indian species called in the
' Ilevision ' Echinanthus rosaceus, and placed it as the first

of two species in a new genus, Clypeaster. The other species

{pentapora) he removed in 1816 to Scutella, and so rosaceus

must be the type of Clypeaster. I fully agree with Lambert
that Loven's attempt to restrict the name rosaceus to the
" species of the Eastern Seas, commonly named Clypeaster

placunarius," is not only unconvincing and belated, but is

most unfortunate.

What, then, becomes of the name Echinanthus ? I regret

that I cannot answer this question in agreement with either

Lambert or Duncan. The reason, however, is obvious.

They both go back to a pre-Linnean authority. Under the

Code, which I am trying to follow, the fate of Echinanthus,

Leske, the first post-Linnean writer to use the name, is
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easily determined. Leske included only four species in liis

genus (Jmmilis, alius, ovatus, orhiculalus), and of these

humilis equals rosaceus, L., and with its near relative alius

belongs in Clypeaster, where they were placed by Lamarck.
In 18:25 Gray lemoved ovatus to his new genus Echino-

lampas, and therefore orhiculalus alone is left to be the type

of Echinanthus. As this species is generally agreed to be a

Pygurus, Agassiz, the latter name becomes a synonym of

Echinanthus, unless it contains, as established by Agassi z,

one or more species not congeneric with orhiculalus, Leske.

If, then, the name Echinanthus is no longer available for a

clypeastroid, and if Clypeaster, Lamarck, must replace

Echinanthus as used by A. Agassiz, what is the proper name
for the group called Clypeaster in the ' Revision ' ? Personally

I think it is practically impossible to separate the two groups.

It is true that the internal structure of the test of rosaceus

is strikingly different from its AVest-Indian ally suhdepressus,

Gray; but one cannot separate the Pacific forms by a corre-

sponding difference, and I think we must consider the

condition in rosaceus as simply a specific character. There
can be no doubt that increasing age brings an increasing

amount of calcareous matter for deposit in the test of clype-

astroids, and we must therefore be on our guard against

placing too much Aveigiit upon characters shown by the

internal structure of the test. If, however, it is desirable to

distinguish rosaceus generically from its nearest allies, the

latter may bear the name Stolonoclypus proposed by
A. Agassiz in 1863. The type of this genus I will here
designate as Clypeaster prostratus, Ra.vene\, = Echinanthus
subdepressa, Gray.

The species called reticulatus by Linne is a more inexcu-

sable composite than rosaceus, as it is made up of two utterly

unlike clypeastroids : one is rosaceus itself, as clearly shown
by Sloane's figures to which Linne refers; while the other,

indicated by references to Gualthieri''s pi. ex. fig. D, is the
little Indo-Pacific species long known as Clypeaster scuti-

formis (Gmcl.). The difference in Linnets diagnoses of

rosaceus and reticulatus is so trivial that it needs no con-
sideration. Loven''s attempt in 1887 (/. c.) to delimit reticu-

latus was anticipated over a century earlier by Leske, who,
in 1778, clearly restricted the name reticulatus to the Indo-
Pacific form. As A. Agassiz showed this in the ' Hevision,'

I am at a loss to understand why he preferred the later name
scutiformis.

Returning again to Linne's list, we find the fourth species

[orhiculas) recognized as a composite by its authoi-, who
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divides it into four varieties or forms. Fortunately the

references to figures under these forms are sufficiently con-

sistent, so that it is easy to determine to what species each

form is to be referred, Leske recognized thisfact^ and gave

each form a new name. lie first selected the third one, and
called it Echinodiscus quinquiesjierforatus ; next he removed
the fourth form as Echinodiscus orbicularis ; next comes the

second, which he called Echinodiscus deciesdigitatus. The
name orbicidus is thus left for the first form alone, and
Leske^s name deniatus, which he gave last of the four, must
be regarded as a synonym. As Agassiz in 1841 placed this

species (under a pre-Linnean name) in his genus Rotula,

where it has since remained, it becomes the type of that

genus by virtual tautonomy, if for no other reason.

The first post-Linnean writer whose work affects clype-

astroid nomenclature is Leske, 1778. The idea of dating

Echinocyamus and Echinoneus from Van Phelsum, 1774,
seems to me absurd. It is true that he uses both names,
but he is not a binomial writer, his diagnoses are inadequate,

and he gives no species under either '' genus.^^ Even if we
wished to, we could not use generic names which are neither

adequately diagnosed nor assigned any constituent species.

The question whether we accept these names of Van Phelsum
or not is unimportant, however, for our nomenclature will

not be affected, but only the date and author of the two
names *. It may be added that if we are to date these

names from Van Phelsum, then Agassiz's name Heliophora,

proposed in 1840, has precedence over the universally used
name Rotula, Agassiz, 1841. Heliophora has been rejected,

and rightfully it seems to me, because it has no constituent

species, and therefore cannot be assigned a type ; and this is

the status of Echinocyamus and Echinoneiis ofYan Phelsum.
For my part I do not see how, under the Code, such genera
can be maintained. Under Article 30 we read

—

" In no case

. . . can a species be selected as type which was not originally

included in the genus "
; and I do not see how one can

determine what species are included in a genus, where no
species at all are mentioned, unless, indeed, the diagnosis is

exceptionally exact.

Leske (1778, Add. ad Klein) groups his clypeastroid

* Mortensea's argument (1907, ' lugolf ' Ech. pt. 2, p. 38) seems tome
sufficient to dispose of Lambert's most unwelcome attempt to upset the

hitherto universally accepted usage of the names Echinocyamus and
Fibularia. But personally I cannot consider Van Phelsum entitled to

consideration in this matter.
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species in four genera

—

Echinodiscus, Echinanlhns, Echino-

ci/amus, and " Genus 1/^ The fate of Echinanthus with its

constituent species has already been discussed. The deter-

mination of the type of Echinodiscus is by no means easy.

Lamarck ignored the genus, but Gray (1825, Ana. Phil, x.)

accepted it and only removed one of Leske^s fifteen species.

This one [E. laganum) he placed in a new genus, which he
called Lagana, a misprint (as shown by his quotation from
Klein) for Laganum *. By tautonomy Leske's species

becomes the type of the genus. Blainville (1830, Diet. Sci.

Nat, Ix.) used the name Echinodiscus, but as he did not

include even one of Leske^s fifteen species, his work can
hardly be said to help in the selection of a type. However,
he correctly placed Leske^s E. orbicularis in Gray's genus

Laganum. It was not vmtil Agassiz's monograph ' Des
Scute] les ' appeared in 1841 that Leske's heterogeneous

group was broken up. Of the thirteen species still in Echino-

discus, Leske, in 1841, we may dismiss 7'osaceus as unrecog-

nizable, and probably not an echinoid, while reticulatus is

clearly a Clypeaster. Of the eleven remaining species

Agassiz puts dentatus, octiesdigitatus, and deciesdigitatus in

his new genus Rotula ; for quinquiesperfuratus and sexies-

perjoratus he estal)lishes Mellita ; emarginatus and quater-

perforatus he included in his genus Eucope ; bisperforatus,

auritus, and inauritus he called Lobophora ; and subrotundus

lie places first in the Lamai'ckian genus Scutella. As this is

the only one of the species placed in Scutella by Lamarck,
which Agassiz also places in that genus, it is certainly

desirable, if not absolutely obligatory, to consider it the

type. It will be noticed that Agassiz makes four new
genera out of Leske's Echinodiscus, but ignores the name.
Of the four genera Lobophora is the last established, and
ought therefore to bear the old name ; and this is peculiarly

fortunate, for the name Lobophora is preoccupied and could

not therefore be used. A. Agassiz first called attention to

this in the ' Revision/ and restored Leske's name to the

genus. No type has ever been selected, and I therefore

choose E. bisperforatus, Leske, second variety, which
" longiora et angustiora linearia que foramina oifert." I

specify this variety because the other was named Lobophora

truncata by Agassiz (1841); and although Fourtau (1904,

* The attempt to date this name from Meuschen, 1787, seems to me
most unfortunate. He is not a binomial writer, and I have no patience

with revising- the names of his catalogue. Many familiar Echinoid
names must take on a new meaning if his work is to he accepted.
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Bull. Inst. Egypt, (4) iv.) confirms A. Agassiz^s view that

the two are identical, it is desirable to have decided which is

the typical form.

Leske^s genus Echinocyamus contains thirteen nominal
species, all based on Van Phelsum^s figures. Lamarck
(1816) includes the same group, so far as he recognizes them
at all, in his genus Fibularia. The two names were used
interchangeably for many years, some writers using Leske^'s

and others preferring Lamarck^s, until, in 1847, Agassiz
and Desor (Ann. Sci. Nat. (3) vii. pp. 140-142) restricted

Echinocyamus to the flat forms {'' Oursins plat") and Fibu-

laria to the high ones {" Forme subspherique ou ovo'ide ").

As angulosvs is the only one of Leske's thirteen species

which they mention, and as it stands first in their list of

Echinocyamus species, it may well be considered the type of

that genus. Under Fibularia they mention two of Lamarck's
species, ovulum and trigona ; but as the former is now
generally considered a synonym of the latter, trigona is

doubtless the type of the genus.

Were the history of the name Echinarachnius exactly as

recounted in the ' Revision of the Echini,' it would be im-
possible for us to retain it for the sand-dollars in the sense

in which it has been used for seventy years ; but fortunately

quite another interpretation of Leske's use of the name than
that given in the ' Revision ' is not only permissible, but is

apparently more reasonable. On p. 153 of his ' Additamenta
ad Klein ' Leske refers to a clypeastroid under a '' Genus 1

"

which he says Van Phelsura called Echinarachnius, and on
the next page (154) he describes it as '' Species 74, Echin-
arachnius." Further on he says it is identical with Echinus
placenta. L. Van Phelsum, however, did not call the animal
Echinarachnius, and oh p. 8 Leske himself translates Van
Phelsum's colloquial name as Arachnoides, which is Klein's
" Genus unicum'^ and obviously Leske's " Genus 1." Is it

not clear, then, that it is no mistake of Leske's in calling

Echinarachnius a species rather than a genus ? He evidently

intends to retain Klein's name Arachnoides for the genus,

and as Klein gives no specific name, Leske proposes echin-

arachnius, but states that it is equivalent to placenta, L.

Gray (1825, op. cit.) errs in attributing the genus Echin-

arachnius to Leske, for he was himself the first writer to use

the name as a generic term. He includes three species in

his genus

—

placenta, L., and Scutella parma and lenticularis,

Lamk. In 1841 Agassiz restored placenta to the genus
Arachnoides and put lenticularis in Scutellina, so that parma
becomes the type of Echinarachnius. As placenta is the only
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species in Arachnoides, it is obviously the type. There is

room for difference of opinion as to whether Arachnoides
should date from Leske or Agassiz ; but as 1 have no doubt
that the " Geuus 1 " of the former is Arachnoides, Klein, and
as Leske himself uses that name on p. 8, it seems to me right

to date the genus from the ' Additaraenta.' Fourtau (lOO^)

has attempted to substitu.te Echinodiscus for Arachyioides,

but as his argument is based on the acceptance of pre-

Linnean names, it does not concern us here. Ortmann
(1902) believes that Echinarachnins is not distinguishable

from Scutella; but I cannot agree Avith him, for the differences

between the petals of a typical Scutella (like subrotunda) and
those of Echinarachnins are sufficiently important from the

phylogenetic point of view to warrant generic separation, in

spite of the existence of perplexing connecting forms. The
genus Dendraster was proposed by Agassiz and Desor (18J;7)

for the remarkable sand-dollar of the North Pacific called

Scutella excentrica by Eschscholtz. In the ' Revision •" this

genus is considered a synonym of Echinarachnius ; but I

cannot believe this is desirable, for excentrica is quite unique
in several important characters, and in my judgment
Dendraster should be retained.

The genera Peronella, Gray, Aaomolanthus, Bell, Alex-
andria, Pfeffer, and Astriclypeus, Verrill, were all monotypic
when established, so there is no room for doubt as to their

types. I am quite unable to follow Bell's (1883, Ann. &
Mag. Nat. Hist., February) line of argument, by which he
endeavours to dissociate Peronella from Gray. To my mind
it is perfectly clear that Gray established Peronella as a
subgenus for Laganum ])eronii, Agass. I am by no means
clear as to the exact limits of Peronella as a generic term at

the present day, but I am inclined to think it may well be
used to include the species, otherwise referred to Laganum,
which have only four genital pores.

In spite of their long-continued use, the genera Eacope
and Mellita, so far as I can discover, have never had any
types designated. For the former I would choose the species

called Echinodiscus emarginatus, Leske, Avhicli seems to have
been the longest known of any species. For Mellita I select

quinqniesperforatus, Leske, both because it has page prece-

dence over sexiesperjoratus and because it seems to be a

commoner and more generally known species. I greatly

regret that the shorter and much more euphonious names
given by Gmelin ten years later to these two species may not
be used, but it would involve a deliberate violation of the
Code. The fact that Leske wrote the specific name in two
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parts, a numeral and a participle, might be construed as an
indication that the full names (Echinodiscus quinquies

perforatus or 5 perforatus and E. sexies perforatus or 6 per-

foratus) are not binomial, and this would clear the way for

Gmelin's names ; but this seems to me such an unworthy-

quibble, I cannot bring myself to adopt it.

Other genera which have been suggested at different times

for Recent clypeastroids seem to me to lack sufficient reason

for being. Thus the genera Diplothecanthus and Plesianthus,

Duncan, are due to the recognition of the wrong type for

Clypeaster and the laying of too much stress on the internal

structure of C. rosaceus. Mellitella is based on a remarkable

misconception by Duncan of the chai-acter of its type species,

Mellita stokes'u (Agass.). He states that the lunules remain

open as marginal slits. It is possible that he drew this con-

clusion from the figure given by A. Agassiz in the ' Revision '

;

but he would have avoided error had he read the description

given in that work, for Agassiz distinctly says that the

iunules may be completely closed, as in other species of

Mellita. I may add here that I think there is no longer any

good reason for doubting that stokesiiis simply the young of

Eucope micropora ; hence Mellitella becomes a synonym of

Eucope. The genus Moulinia—or Moulinsia as emended by
Duncan,—established by Agassiz in 1841 for a little clype-

astroid from Martinique, is maintained by Duncan, 1885,

although Liitken and A. Agassiz considered its type to be a

young Eucope. A re-examination of the available evidence

has satisfied me that Liitken and A. Agassiz were right, and

I have therefore discarded the name.
The more one considers the various characters by which

the families and genera of the clypeastroids are to be distin-

guished, the clearer it becomes that the position of the

auricles and their relation to each other is of very great

importance, although little weight has been attached to it

hitherto. The condition of theactiual ambulacral furrows is

also an important character, and fortunately is easily

observed. The arrangement and relative size of the inter-

ambulacral plates are characters usually difficult to make out

in adults, and as they are almost certainly correlated with

the shape of the test, too much stress should not be laid on
them. It is hard to decide how much weight may properly

be given to the arrangement of the internal calcareous

supports. It is hard to believe that it is of any great signifi-

cance, and it seems almost certain that the differences are,

in part at least, due to age. The distinction between
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Echinocyamus and Fibularia is mainly in tliis character, and
in these genera there is no reason to question the constancy
and systematic value o£ the difference. But having satisfied

myself that " Mellita stokesii " is only the young of Eucope
micropora, I am bound to say that I consider the internal

structure of the test of little taxonomic importance in the
Eucopes and their allies ; and having found the greatest

difficulty in making use of the character in Clypeaster and
Laganum, I have practically ignored it.

The development of lunules in the more specialized clype-
astroids affords an obvious, constant, and most interesting

chai-acter ; but how much vreight is to be attached to their

manner of formation we do not know. Is Mellita sexies-

perforatus unique in the process of formation of its ambu-
lacral lunules? What significance does its characteristic

method have ? Is it of taxonomic importance ? Not being
able to answer these questions, I suggest them as worthy of
further investigation. The form of the petals is of course
a good character, but it is well known that even a single

species may show great diversity not only in the relative

length and width, but in the degree of closure at the distal

end. The position of the anus is an important character,

but as it shows relatively little difference in adults it is only
occasionally of practical value. The form of the test seems
to be the most easily modified character, and little weight
can be placed on it in determining relationships. Attention
has been called by De jMeijere to some interesting differences

between the spines of Laganum and Clypeaster ; but as I

have not found it necessary to use this character and have
not yet examined all the genera in this particular, I have
nothing to add to his valualale account (1904, 'Siboga' Ech.

pp. 103 et seq.). The pedicellarise also show characters

which may be useful for help in distinguishing species and
genera, but they have not seemed to me of sufficient im-
portance to take them into account here.

There can be little question that Echinocyamus aiul Fibu-

laria belong in a family by themselves, but I do not think
this can be considered a primitive group. Such simplicity

of structure as they show is probably associated with their

small size, while their fused auricles and the structure of the

interambulacra strongly suggest nelationship to Laganum.
In my judgment the most primitive of the Recent Clype-

astroidais ^vohz^hlv Anomolanthus ov those species of Clypeaster

with wide open petals such as C. ravenellii, A. Ag. In these

forms the auricles are paired, well separated, and ambulacral

Ann. d) Mag. N. Hist. Ser. 8. Vol. vii. -10
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in position (this is assumed for Anomolanthus , as neither the

describer of the unique type species nor the zoologist who
established the genus refer to this most important character),

there are five genital glands and pores, only slightly petaloid

ambulacra, and small paired interambulacral plates in contact

with each genital. In Clypeaster the interambulacra may
become discontinuous in the adults, i. e. the primordial inter-

ambulacral plate becomes separated by ambulacral plates

from the rest of the interambulacrum. It would be very

interesting to know whether this is also true of Anomolanthus,

for the high test and marginal anus of that genus show a

less degree of specialization than is shown by any Recent

Clypeaster.

With the increasing tendency to a subarenaceous life the

depressionof the test has gone on rapidly in the Clypeastroida,

the extreme being reached in Arachnoidesplacenta. Curiously

enough, however, except for the discontinuous interambu-

lacra, doubtless associated with the flatness of the test,

Arachnoides is otherwise quite a primitive form, as evidenced

by the paired ambulacral auricles and the supra-marginal

anus. The ambulacra, too, are only slightly petaloid. How
the real relationships of this remarkable clypeastroid can best

be shown is, of course, debatable, but it seems to be contrary

to the evidence to separate it widely from Clypeaster, and yet

I cannot believe it ought to be placed in the same family with

that genus. I therefore recognize two distinct but nearly

related families, the Clypeastridse and the Arachnoididse.

While Arachnoides is thus superficially very unlike Clype-

aster but really nearly related, Layanum represents the other

extreme, for it is superficially much like Clypeaster but in

reality is qaite different. In the fused auricles, interradially

placed, and in the very narrow continuous interambulacra

Avith a large and apparently (though not really) unpaired

abactinal plate adjoining the genital, Laganum shows struc-

tural progress that makes it improper to place it in the same

family Avith Clypeaster. The peculiar character of the inter-

ambulacra, combined with the straight, simple, actinal

ambulacral furrows, prevents our placing it in the same

family with Scutella and its allies, and it is therefore necessary

to recognize the family Laganidse.

The remainder of the clypeastroids form quite a homo-
geneous group with more or less discoidal tests, fused

auricles, interradially placed, interambulacra beginning

abactinally in a pair of small plates next the genital, and

with actinal ambulacral furrows more or less forked or
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branched^. This group has long been known as the
Scutellidse^ and while there are obvious reasons why it is

preferable that the type genus of a family should, if possible,

be one with Recent species, it would be worse than absurd to

abandon this ancient and euphonious name for no better
reason than that all known Scutellas are fossil.

We thus find it desirable to recognize five families, which
seems like an excessive number for only fifteen genera,
especially since eight of the genera clearly belong to one
family. But I do not see how the number can be lessened
without obscuring real relationships. The Clypeastridte are
almost certainly the nearest of the families to the original
stock, and it is not hard to believe that the Laganidoe have
had a common ancestry with them. The Fibulariidse seem
to have been derived from the Laganid?e, or from its near
ancestor, by a process of simplification. The Arachnoididte are
certainly an old stock beginning on or near the Clypeastrid
branch and with no near relatives at the present day. The
Scutellidae are quite a distinct branch, though their origin is

probably very near that of the Laganidae, if not identical

with it.

The five families and their constituent genera may be
distinguished by the following key. For convenience I have
included Scutella, the type genus of the Scutellidaj, although
it contains no Recent species.

Auricles separate, each placed more or less clearly ou
the ambulacrum.

Test uot discoidal and seldom very flat ; anus not
supra-marginal; genital pores 5. (Clype-
ASTEIDJE.)

Poriferous areas of petals divergent, not incurved

distally ; anus marginal Anotnolanthus.
Poriferous areas of petals more or less incurved

distally ; anus submarginal Clypeaster.

Test exceedingly flat, discoidal ; anus supra-

marginal
;
genital pores 4. (Arachnoidid^.)

"With characters of the family Arachnoides.

Auricles more or less fully fused into a single piece,

situated on the interambulacrum.

Actinal ambulacral furrows short and indistinct or

* They are not branched in Alexandria, and often only indistinctly so

\n Ecliinarachnius. Duncan's suggestion that Alexandria "appears to

be an Arachnoides with a posterior notch " indicates that lie neither read
Pfeffer's description nor examined carefully the photograph given, in

which the iuterambulacra may be seen to be continuous.

iO*
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wanting; abactiual end of each iuterambu-

lacrura consists of a single large j)late adjoining

genital; test not usually discoidal and never

with marginal slits or lunules.

•Petals more or less perfect ; madreporic pores

numerous ; size moderate to large, 15 mm.
and up in length. (Laganid.13.)

Genital pores present in all interradii Laganum.
Genital pore wanting in posterior interradius. . Peronella.

Petals reduced and often rudimentary ; only one

madreporic pore ; size small, rarely up to

15 mm. in length. (FiBULAUiiDiE.)
_

Test more or less elevated, without internal

radiating walls, except usually posteriorly, Fibidaria.

Test more or less flattened, with internal

radiating walls bounding the ambulacra . . Echinocyamus.

Actinal ambulacral furrows distinct, at least the

posterior, and usually all, extending to ambitus
;

abactinal end of interambulacrum with the

usual pair of small plates adjoining genital

;

test commonly more or less discoidal, often

with marginal slits or lunules. (Scutellid^.)

Test without marginal slits or lunules.

Actinal ambulacral furrows unbranched

;

genital pores 5 ; abactinal system very

small Alexandria.

Actinal ambulacral furrows more or less forked

or branched
;
genital pores 4.

Petals more or less nearly closed distally . . Scidella.

Petals broadly open distally.

Abactinal system at apex of test ; anus
marginal

;
petals subequal Echinarachnuts.

Abactinal system posterior to apex of test

;

anus on actinal surface
;

posterior

petals much shorter than others Dendraster.

Test with marginal slits or lunules or both.

Not more than two marginal slits, and often

none, in posterior half of test-margin.

No lunule in posterior interambulacrum.

Two lunules or marginal slits present, one

in each posterior ambulacrum EcJdnodiscus.

Five lunules present, one in each ambu-
lacrum Astriclypeus.

A lunule in posterior interambulacrum.

Genital pores 5 Eueope.

Genital pores 4 MelUta.

More than eight marginal slits in posterior

half of test-margin Hotida.

A list of these genera^ with their types and other important

(lata, follows :

—

Anomolanthus, Bell, 1884. Proc. Zool. Soc. London, p. 43. Type,

Echinnnthus tumidus, Tenison-Woods, 1878, Proc. Linn. Soc.

N.S.W. ii. p. 169. Monotypic.

Clypeaster, Lamarck, 1801. Syst. Anim. s. Vert. p. 349. Type,

Echinus rosaceus, Linn^, 1758, Syst. Nat. ed, 10, p. 665, = Echin-

ant/ius rosoceus of Gray, 18-25, A. Agassiz, 1872, et al. Type
iixed by elimination by Laniiirok, ISKi, Anim. s. Vert. iii. p. 13,
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Arachxoides, Leske, 1778. Add. ad Klein, pp. 8 & 154. T^'pe, Arach-

noides echinarachnius, Leske, I. c.,= Ec/miusplacenta, Ijiuiii, 1758,

Syst. Nat. ed. 10, p. 666. Monotypic.
Laganum, Gray, 3825. Ann. Phil. x. p. 5 {Lagana, by error). Type,

Echinodiscus laganum, Leske, 1778, Add. ad Klein, p. 140,=
Laganum bonani, Agassiz, 1841, and later writers. Type by
tautonomy.

Peroxella, Gray, 1855. Cat. Recent Ech. pt. i. p. 13. Type, Laganum
2}efonu, Agassiz, 1841, Mon. Scut. p. 123. Monotypic. Proposed
as a subgenus.

Fibularia, Lamarck, 1816. Anim. s. Vert. iii. p. 16. Type, Fibularia

trigona, Lamarck, /. c,, = Echinocgajtins craniolaris, Leske, 1778,

Add. ad Klein, p. 150. Type fixed by elimination by Agassiz
and Desor, 1847, Ann. Sci."^ Nat. (3) vii. p. 142. Since Agassiz

and Desor's work permits either trigona or ovulum to be the type,

I will designate the former, although I have no doubt both are

synonyms of Leske's Echinocyamus craniolaris.

EcHixocYAMUs, Leske, 1778. Add. ad Klein, p. 149. Type, Echino-

cyamus angulosus, Leske, op. cit. p. 151,= Echinus 7ninutus. Pallas,

1774, Spic. Zool. X. (usually quoted erroneously as ix.) p. 34, pi. i.

fig. 25, as delimited by Leske, op. cit. pp. 150-152. Type fixed by
elimination by Agassiz and Desor, 1847, Ann. Sci. Nat. (3) vii.

p. 140.

Alexaxdria, Pfeffer, 1881. Verhandl. Naturw, Ver. Hamburg von
1880, p. 63. Type, Alexandria magnijica, Pfeffer, op. cit. p. 64.

Monotypic.
ScuTELLA, Lamarck, 1816. Anim. s. Vert. iii. p. 7. Type, Echinodiscus

subrotmidus, Leske, 1778, Add. ad Klein, p. 142. Type fixed by
elimination by Agassiz, 1841, Mon. Scut. p. 76.

EcHiXARACHXius, Gray, 1825. Ann. Phil. x. p. 6. Type, Scutella

parma, Lamarck, 1816, Anim. s. Vert. iii. p. 11. Type fixed by
elimination by Agassiz, 1841, Mon. Scut. p. 89.

Dexdrastek, Agassiz and Desor, 1847. Ann. Sci, Nat. (3) vii. p. 135.

Type, Scutella e.vcentrica, Eschscholtz, 1831, Zool. Atlas, p. 19.

Monotypic.
EcHixoDiscus, Leske, 1778. Add. ad Klein, p. 131. Type, Echino-

discus bisperforatus, Leske, op. cit. p. 132. Type limited by
Agassiz, 1841, Mon. Scut. p. 62 (under name Lobophora), to either

bisperforatus, auritus, or inauritus of Leske, and the first, in the

form of its second variety, has been selected by me in the present

paper, p. 597.

AsTRiCLYPEt'S, Verrill, 1867. Trans. Conn. Acad. i. p. 311. Type,
Astriclypeus manni, Verrill, /. c. Monotypic.

EucoPE, Agassiz, 1841. Mon. Scut. p. 45. Type, Echiiiodiscus emar-
ginatus, Leske, 1778, Add. ad Klein, p. 136. Type fixed in the
present paper, p. 599.

Mellita, Agassiz, 1841. Mon. Scut. p. 34. Type, Echinodiscus quin-

quiesperforatus, Leske, 1778, Add. ad Klein, p. 133, Type fixed

in the present paper, p. 599.

RoTULA, Agassiz, 1841. Mon. Scut. p. 23. Type, Echinus orbiculus,

Linn^, 1758, Syst. Nat. ed. 10, p. 266, as delimited by Leske,
1778, Add. ad Klein, pp. 133, 144, l'l(j,=Rotula rumphii, Agassiz,

1841, and later writers. Type by virtual tautonomy.

Cambridge, M.iss.,

March 1911.
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LXX.

—

Three new Mammals from the Lowsr Amazons.

By Oldfield Thomas.

(Published by ijermission of tlie Trustees of tbe British Museum.)

Thanks to the kindness of the authorities of the Goeldi

Museum, Para, I have had the privilege of working out a

collection of small mammals made by the Director of that

Museum, Friiulein Dr. E. Suethlage, on the Lower Tocantins

—chiefly at Cametd, besides a certain number of specimens

obtained at Para itself. Among these there are several rare

and interesting species, and the following three new ones :

—

CalUcehus emilice, sp. n.

Rufous- bellied group. Back rich bay or hazel.

Upper surface, instead of the usual grizzled greyish brown

found in most of the rufous-bellied Titis, rich rufous bay, or

hazel*, this colour covering the whole back, from the

occiput to the rump. On the nape the hairs are grizzled

brown and whitish, with lufous tips ; on the back they are

dark smoky brown for two-thirds their length, their terminal

third rich hazel. Crown greyish, more wiiitish anteriorly.

Ears ashy grey, the long hairs on the antitragus tipped with

black. Whole of under surface and inner side of limbs

bright orange rufous. Fore limbs from shoulders to wrists,

an ill-defined line along flanks (between the hazel of tlie

back and the rufous of the belly), and hind limbs from hips

to metatarsus grizzled ashy grey; hands and posterior digits

whitish. Tail chestnut-brown at base, then deep black

(though the bases of the hairs are whitish), the end with a

whitish tuft.

Measurements of the tjq^e (measured on skin) :

—

Head and body 320 mm. ; tail 400; hind foot 81.

Hah. Lower Amazons. Type from the Para Zoological

Gardens.

Ti/pe. Adult female. B.M. no. 11.4.28.1. Presented

by tlie Goeldi Museum, Para.

This most handsome and striking species is distinguishable

at a glance by the rich deep hazel or maroon-chestnut of its

back, no other CalHcehus having any such coloration. Its

nearest allies would seem to be C. donacophilus^ moloch,

ornatuSj and remulus^ but the back in all of these is of the

* No figure in Eidgway quite matclies tlie colour, wliicli is darker,

richer, and more vivid than " hazel."
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ordinary grizzled greyish, at most with a slight rufous

suffusion.

I have great pleasure in naming this beautiful monkey in

honour of Fraulein Dr. E. Snethlage, by whose personal
efforts our knowledge of the mammalogy of the Lower
Amazons is being so rapidly increased.

Mesomys stimulax, sp. n.

Smaller than M. ecaudatus, and with shorter muzzle.
General characters as in M. ecaudatus, from which I think

^' Echimys ferrugineus," Giinth., cannot be separated *. Size
rather smaller. Colour above rather paler and more buffy,

but the difference is not great. Below, however, instead of
the whole under surface being uniformly buffy, the throat,

axillae, centre of chest, and inguinal region are white, while
the belly is more fawn-coloured. Whiskers and long hairs

round ears blackish. Hands and feet drabby whitish, without
buffy suffusion. Tail uniformly brown, thinly tufted

terminally.

Skull smaller than that of M. ecaudatus, the difference

being almost entirely due to the considerable shortening of

the muzzle. Nasals shorter than in ecaudatus^ parallel-sided

mesially, narrowed in front, instead of being decidedly

broader anteriorly than posteriorly. Supraorbital edges well

developed. Bullns decidedly smaller than in ecaudatun, their

antero-internal corner not projecting angularly forwards.

Teeth as in ecaudatus.

Dimensions of the type (measured in flesh) :

—

Head and body 158 mm. ; tail 122 ; hind foot 29 ;

ear 13.

Skull : greatest length 41 ; condylo-incisive length o6'8
;

zygomatic breadth 21"6 ; nasals ll'5x4*3; interorbital

breadth 11*5; breadtli of brain-case 17"3; palatilar length

13'6 ; diastema 9 ;
palatal foramina 4 ; upper molar

series &-Q.

Hah. Cameta, Lower Tocantins.

Type. Old female. B.M. no. 11.4.28.29. Original

number 69. Obtained 14th February, 1911, by Fraulein Dr.

E. Snethlage.

The specimen had been kept some time in captivity, but

the differences in the skull are not such as would have been
affected by this circumstance. Both skull and teeth are

without any trace of disease.

* Cf. Ani>. & Mag. Nat. Hist. (7) xv. p. 590 (1905),
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This is only the fifth recorded specimen belonging to the

rare genus Mesomys. The species will probably prove to

range the whole length of the River Tocantins, just as

M. ecauddtus would appear to occur from the Huallaga to the

mouth of the Amazon.

Kerodon palustris, sp. n.

Allied to K. spixi and K. holiviensis.

General colour above near ''wood-brown" about as in

pale little-annulated specimens of K. spixi, the light mark
on the head behind the ear practically obsolete. Under
surface soiled whitish, or pale Isabella, little contrasted with

the colour of the flanks ; very different to the white of

K. spixi and more as in K. boliviensis ; the hairs pale slaty

basally, dull creamy terminally.

Skull in general shape most like that of K. spixi ; nasals

parallel-sided ; interorbital region broad and flat ; median

vertical ridge on supraoccipital obsolete; anterior border of

mesopterygoid fossa intermediate between the broad opening

of K. spixi and the narrow one of K. boliviensis ; in K. spixi

the front edge of the fossa corresponds nearly with either end

of Ridgway's " elliptical oval " (pi. xvi. fig. 10), while in the

present animal it is as in the riglit half of '' elongate ovate"

(tig. 5). Bulla3 smaller than in either of tlie allied species.

Incisors completely deep yellow (''orange-bufip^^) in front,

the allied species having them whitish on their outer half,

and the yellow part paler ; their section comparatively shallow,

as in boliviensis, their depth, from front to back, but little

greater than the breadth of either of them.

Dimensions of the type (measured in the flesh) :

—

Head and body 225 mm.; hind foot 46; ear 25*5.

Skull: greatest length 55; condylo-incisive length 47*7;

greatest breadth 30 ; nasals 21x9; interorbital breadth 11-6
;

palatilar length 23-2 ; breadth of mesopterygoid fossa 4'8
;

upper tooth-series (crowns) 11'7.

Hab. Cameta, Lower Tocantins.

Type. Adult female. B.M. no. 11. 4. 28. 31. Original

number 02. Collected 3rd January, 1911, bj'- Frliulein Dr.

E. Snethlage
;
presented by the Goeldi Museum, Para.

From K. spixi, to which on geographical grounds this cavy

might have been expected to be most allied, it diff'ers by its

slender incisors, narrower and differently shaped mesoptery-

goid fossa, much smaller bullae, and less white underside—in

some of which characters it shows affinity with K. boliviensis.
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LXXI.—A new Kangaroo from the Northern Territory of

Western Australia.
' By Oldfield Thomas.

(Published by permission of the Trustees of the British Museum.)

I OWE to tlie kindness of Mr. B. H. "Woodward, of the

AVestern Australian Museum, the opportunity of examining
the specimens on which the following new subspecies is

founded :

—

Macropus rohustus hracteator, subsp. n.

Near M. r. woodwardi, but longer-haired, and browner,

less rufous. Fur, compared with that of M. r. tvoodwardi and
alligatoris, long and thick, as in M. r. cerviiais and rubens

;

hairs of nape wiiolly or partially directed forwards from a

whorl on the withers.

General colour above pale '' mars brown," the hairs '' fawn"
at base with black tips ; the resulting colour not unlike that

in the shorter-haired o/Z/^C!^o?v*5. Chin brown ; rest of middle

line of under surface creamy white. Head like back. Ectote

of ear brighter, tending towards russet; long hairs of entote

wiiite. Limbs wiiitish, darkening on the hands and feet to

black on the digits. Tail whitish fawn, not darkening
terminally.

Female not essentially different from male. The head is

rather greyer ; the ears browner, with a contrasted tuft of

russet at their anterior base ; limbs almost completely white,

the digits scarcely darker.

Skull very like that of M. r. looodivardi, but those of all

the subspecies are very like each other, and I am by no
means satisfied as to the constancy of the cranial characters

used by Mr. Schwarz * to separate the different forms.

The upper profile of the present animal is unusually bowed
;

nasals convex in both directions ; sides of nasal cavity less

bowed outwards than in rubens
',
coronoid process of medium

dimensions.

Dimensions of the type (measured in flesh) :

—

Head and body 965 mm.; tail 813; hind foot 316;
ear 113.

Skull : greatest length 180 ; basal length 159 ; greatest

breadth 9-1 ; nasals, length 81, greatest breadth 25, anterior

breadth 19*4 ; intertemporal breadth 15 ;
palatal length 110 ;

length of secator 9'2.

* XoT. Zool. xvii. p. 96 (1910).
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Ilah. McClintock Range, Kimberlej Gold Field, Far North
of Western Australia.

Tijpe. Adult male. B.M. no. 10. 12. 25. 8. Original

number bQ. Collected 17tli July, 1909, by J. P. Roger?,

and presented by the Perth Museum. Male and two females

examined, the latter retained in the Perth Museum.
This subspecies differs from its nearest ally, M. r. loood-

wardi, of the Grant Range, further west, by its longer fur,

less rufous colour, and the essential identity of the two
sexes.

LXXII.— Upon the Dynamopinse, a new Suhfamily of
Lamellicorn Beetles. By Gilbert J. Arrow.

(Publislied by permission of tlie Trustees of the British Museum.)

The preparation of catalogues of the less-known subfamilies

of Scarabajidce, which I have undertaken for the important
series now in course of publication, has made it necessary to

investigate the proper position of various obscure forms.

Upon one of these, described by lilr. Semenow as Dijnamo-
jms atltletttj I included in a recent paper (Ann. & Mag. Nat.
Hist. 1911, vii. p. 394) a too-hasty note, based upon dissection

of one of twa specimens sent to me from India for identifica-

tion. The specimens being in bad condition, I arrived at a

conclusion which I must now retract. I have since been able

to make a more satisfactory examination of another species of

the genus, and have found that Mr. Semenow's supposition

that the mandibles are concealed within the mouth is quite

correct and my allocation of this anomalous little insect to

the Orphnina3 is not more tenable than his to the Hybosorinse.

The anterior prominences of tlie head which I believed to

represent the mandibles are processes from the gente of an
altogether unique character, and the actual mandibles, unlike

those of any genus with which it is possible to compare
Dynamopus, are very small and completely concealed.

The real position of the genus is much more problematical

than has been supposed. The most distinctive feature of

that part of the Scarabseidfe to which it has been assigned

consists in tlie correlation of the clypeus with the labrum and
mandibles, the latter being always horizontally extended
outside of the mouth-cavity and uncovered, a condition

entirely different from that found here.

Two years later than Semenow's description, a little beetle
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from Senegal was described by Fairmaire as XantheUeus

pUcifrons and assigned to the Dynastinge. Tliis insect I

liave found to be undoubtedly congeneric with the Asiatic

species, but, although the external aspect of the insect, and

especially the form of the head, with its transverse ridges,

suggest the Dynastinse more than any of the Geotrupine

subfamilies, this is an illusion, for the position of the

spiracles between the abdominal segments and the thick

extruded labrum dissipate that idea. With the CoprinDS

it has nothing in common but the concealed mandibles

and labrum. There is some resemblance to ^gialia, but

this is not borne out by a careful comparison of the head and

mouth-structure. To the Ochodteinee there is little resem-

blance, except in the peculiar branched tibial spurs, and to the

Orphninge there is scarcely more. So completely character-

istic of these groups and of the Hybosoriiise are the large

extruded mandibles and labrum and short flat clypeus, that

it seems equally impossible to find a place for this remarkable

form in any of them, and the only remaining solution of the

problem is the formation of a new subfamily, Dynamopina?.

It is not impossible that other enigmatical genera, two or

three of which have not yet been carefully studied, may
eventually find their proper place in this group.

The distinctive features may be summarized as follows :

—

The body is very compact and convex, the legs short, the

coxse of each pair contiguous, the femora and tibise very

massive, and the tarsi relatively minute. Tiie front tibiae are

strongly curved inwards, the outer edge forming three strong

blunt lobes. The four posterior tibite are greatly dilated at

the ends and each has a strong transverse outer carina.

The spur of the front tibia is flat and pectinate along its

inner edge, and those of the posterior tibise are laminar, broad

at the end, and cleft into radiating lobes, two or three in

number in the inner spur and eight or ten in the outer one.

The basal joint of the tarsi is long and the claws are very

small and slender. The antenuEe are 10-jointed, with a

short 3-jointed simple and compact club. The eyes are

moderately large, coarsely facetted, and divided by a canthus

in front. The head bears two sharp transverse carina} above,

the clypeus is produced into a rather sharp point in the

middle, and the gense are produced into a pair of long, nearly

parallel processes, curving a little upwards, pointed, and
highly chitinous.

The labrum is protruded, thick, short, and broad, studded

with stiff bristles and having its lateral angles prominent.

The mandibles are very short, completely hidden within the
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mouth, thin and scale-like, blunt at the extremity, with a

strong molar tooth at the base. The maxilla has a long

fleshy outer lobe and the inner lobe is strongly chitinized and
furnished with a double row of extremely long and sharp

teeth. The mentum is quadrate, with a terminal fringe of

long hairs, and the ligula prominent and bilobed.

There is no stridulatory apparatus such as characterizes

the Orphninse, Ochodseinee, and Idiostoininse.

The specimen I have dissected is a male, but I have found
no external sexual distinction. The species is from the

AVhite Nile and is at present without a name. It is ex-

tremely close to Dynamopus pUcifrons, Fairm., from Senegal,

of which I have seen the type in M. Rene Oberthiir's

collection, but differs in having the pronotum more coarsely

and less densely punctured. Dynamopus athleta, Sera., of

Western Asia, is a rather smaller and relatively shorter

insect.

The new species is shortly diagnosed as follows :

—

Dynamopus semenowi, sp. n.

Lsete rufo-testaceus, capite prothoracisque disco brunneis, capite

omnino grosse rugoso
;
prothorace lato, grosse punctate, punctis

autice confluentibus, postice discretis, lateraliter sparsis, disco

postice laevissime impresso, lateribus fortiter arcuatis, awgulis

posticis nuUis ; scutello laevi ; elytris profunda a;qualiter

punctato-striatis, interstitiis sparsissime punctatis.

Long. 9 mm,, lat. max. 5 mm.

Hob. White Nile.

The specimens in the British Museum were collected

many years ago by Mr. Petherick. The species is also con-

tained in Herr Carl Felsche^'s collection.

LXXIII.—New Species of Heterocera from Costa

Eica.—YllL By W. Schaus, F.Z.S.

Syntomidse.

Euagra delectans^ sp. n.

(J. Palpi red on basal half, the apical half brown; frons

buff; vertex and neck crimson; collar and thorax black,

streaked with dark blue ; abdomen above blue-black, ven-
trally white ; fore coxas white. Fore wings black, tinged
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with purple ; a metallic-blue streak on base of costa, and a

broader and brighter blue streak above submedian to near

middle ; a large hyaline space between veins 2 and 3, not

quite reaching termen. Hind wings blue-black ; a hyaline

fascia from base below cell and vein 3 to close to outer

margin.

Expanse 34 mm.
Hub. Guapiles.

Near E. angelica, Butl.

Pi-opyria normani, sp. n.

^. Body black; the shoulders crimson. Fore wings
leaden black ; a broad red stripe from entire base of wing-

above submedian, along costa, and tapering to apex, leaving

the apical third of costa narrowly black. Hind wings
purplish black ; some roseate on base of costa. Underneath
similar, but the hind wings have the base of costa crimson.

Expanse 24 mm. •

Hab. Alajuela.

Named after my young friend Norman Clark, of Alajuela.

Arctiadae.

Parevia parnelli, sp. n.

(J. Palpi buff, shaded with red above. Frons, collar, and
thorax dark lilacine brown; vertex yellow, shaded with red

in front and behind; abdomen red above, with three small

daik spots dorsally; anal hairs yellow. Fore wings lilacine

brown; a red streak at base below submedian ; a small red

spot medially and one postmedially on inner margin, the

latter with another above submedian ; a large yellow spot

medially on costa, its hind margin downcurved to median; a

smaller spot postmedially on costa, and a sliglitly larger one

near apex ; a yellow space on outer margin, its inner edge
straight from 5 to below 3, inbent to 2, and again straight to

submedian ; the yellow spots all separated from dark portion

by crimson lines. Hind wings yellow ; the outer margin
broadly black, tapering at anal angle.

Expanse 22 mm.
Hab. Sixola.

Near P. metachryseis, Hmpsn.

Calidola rudis, sp. n.

(^ . Palpi, frons, thorax, and fore wings lilacine brown
;

vertex, collar, shoulders, and abdomen above orange ; a black
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point on tegulae and patagia; abdomen ventially fuscous
grey ; legs brown. Fore wings : a black point and some
oclneous hairs at base ; a faintly darker subterminal shade,

outcurved to vein 4, then straight to tornus. Hind wings
thinly scaled, smoky brown ; the base of costa luteous; the

inner margin with yellowish-buffi hairs.

Expanse 47 mm.
Hah. San Mateo.

Paranerila fexuosa, sp. n.

? . Palpi and vertex yellow ; frons, collar, and thorax

violaceous; abdomen above crimson, underneath white; anus
yellowish white. Fore wings roseate purple; a large yellow
space on costa, its hind margin obliquely flexuous to vein 3,

then upwardly oblique to above 4, and faintly incurved to

costa ; the apex and outer margin yellow, narrowly and
lunular from 7 to below 5, then wider and straight to 3,

incurved and oblique to just above tornus ; a black edging to

dark portion. Hind wings: cell and inner area roseate;

costa narrowly yellow; otherwise black.

Expanse 2h ram.

Ilab. Sixola.

Paranerila lopliosticta, sp. n.

^ . Palpi and body above crimson ; a large yellow spot on
vertex, a transverse silvery-white band at base of abdomen
dorsally ; anal hairs yellow ; body below white, fore coxse

and tibia3 red. Fore wings red, irrorated with violaceous; a

yellow fascia, wide on middle of costa, crossed by a red

streak on subcostal, narrowing between 3 and 4, and ex-

panding on outer margin above tornus, and following

narrowly the outer margin to apex ; the red portions where
next to yellow edged wuth crimson ; a medial curved crimson

streak below cell ; a small yellow spot edged with crimson

below cell towards base. Hind wings roseate, tinged with

lilacine on costa ; the outer margin excised at apex. Fore
wings below with elongated fovea below cell clothed with

white hairs.

Expanse 30 mm.
? . The yellow fascia more constricted between 3 and 4

;

no yellow spot near base ; hind wings red, normal.

Expanse 33 mm.
Ilab. Sixola, Juan Vinas.

Near P. carminata, Schs.
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Notodontidse.

Azaxia di/an\ sp. n.

(J . Palpi fuscous brown, shaded with reddish brown above
;

head buff; collar reddisli brown and buff; thorax mottled

green, lilacine, and daik grey; abdomen brown, basal tufts

white, anal hairs tipped witli dark red. Fore wings dark
lilacine grey ; the costal margin shaded with green ; the

inner margin whitish, the lines on it green and olive-brown
;

the apex and tornus whitish, shaded with green ; a black

basal line ; antemedial geminate, the inner part heavier
marked, and inbent on submedian ; a darker medial shade
and some medial green and reddish-brown shadings below
cell and vein 2 ; a broad velvety black-brown lunate discal

mark; veins on outer space irrorated with black; a fine

reddish-brown, geminate, lunular, postmedial line ; fuscous
submarginal spots between 5 and 7. Hind wings whitish,

irrorated with fuscous grey chiefly on outer margin, and
leaving a faint postmedial white shade ; a brown streak on
inner margin ; a fuscous spot at anal angle.

Expanse 34 mm.
IJab. Sixola.

Allied to A. hiteiliiiea, Druce.

Anliopha? marcella^ sp. n.

? . Palpi dark brown, streaked with buff above ; the
second joint very long and heavily fringed. Head and collar
mottled brown and buff; thorax mottled with grey ; abdomen
fuscous brown. Fore wings greyish buff, irrorated with
brown ; a darker basal shade not reaching inner margin ; an
inner fuscous-brown shade, angled at median, most notice-
able between fold and submedian ; a white streak at end of
cell to discocellular, beyond which it forms a slight lono-itu-

dinal crescent ; a large brown shade below tliis is angled just
below vein 2 and extends upwards postmedially to the costa,
being outwardly limited by a whitish shade above vein 4

;

the outer margin dark, shaded and crossed by a submarginal,
irregular, fine dark line. Hind wings fuscous brown, thinly
scaled on inner margin ; cilia whitish buff.

Expanse 34 ram.

Hah. Sixola.

Arhacia Jignarisj sp. n.

(^ . Palpi and frons brown ; vertex buff, separated from
brown frons by a darker brown line ; some brown hairs at



Gi6 Mr. W. Sclums on

base of antennae; collar brown, darkest mediallj'; thorax

bufF-brown, the patagia streaked with dark brown; abdomen
buff, a dark brown dorsal tuft at base. Fore wings buff,

shaded with pinkish brown ; a greyish-brown shade through
cell to termen between 5 and 7, interrupted at end of cell by
bufF and pale reddish-brown transverse streaks on and at

either side of discocellular ; a geminate dark brown streak

below cell from base to middle of wing, surmounted and
followed by a greyish-brown shade to below vein 5 near post-

medial ; a geminate fine brownish streak along submedian
;

the postmedial fine brownish, forming very deep and narrow
curves, the inward curve between veins 4 and 5 marked with
black ; the margins, except at base of wing, dark reddish

brown, streaked with fuscous brown ; a whitish-buff sub-

terminal line, angled and outcurved at submedian fold ; a fine

lilaciiie white line on outer margin and lighter brown shadings
chiefly towards apex. Hind wings yellowish white; dark
brown shadings at anal angle crossed by whitish lines.

Underneath yellowish white ; fore wings finely brown on
costa towards apex and on cilia.

Expanse, S ^4 mm.
Expanse, ? 73 mm.
JJab. Sixola, Tuis.

Arhacia, H.-S., and Lirimiris, Wlk., had better be sepa-

rated by the fasciculate antennae in the former and the pecti-

nated antennse in the latter, as the separation of veins 3 and 4
on hind wings seems to vary. A. co7nbusta, H.-S., is repre-

sented in the British Museum by three females, and I have
not yet seen the male, which is well figured by H.-S. ; the

wings below are dark brown. A. {Lirimiris) imitans, Schs.,

differs in the pale costa of hind wings in ^ , and the bufF-

brown hind wings in ? , also by the whitish-bufF underside.

A. lignaris, Schs., is readily distinguished from either by the

dark shade beyond cell. A. fascis, Schs., A. meridionalis,

Schs., and A. elongata, Schs., should be transferred to Liri-

miris. A. corina, Schs., had also better be placed with these

last species, although the antennas are simple in the female.

Notoplust'a eunoteloides, sp. n.

cJ. Head and collar reddish brown; thorax violaceous

brown, some grey shadings posteriorly ; abdomen above
lilacine brown, the last two segments greyish, with a dorsal

dark point on last segment. Fore wings : the basal third

dark brown, except on inner margin, which is grey, limited

by a darker brown line, outwardly edged with whitish ; outer
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two-thiids grey, medially irrorated with darker grey and

beyond with light brown ; a reniform brownish line at end of

cell ; a postmedial brown spot on costa and a larger post-

medial spot on inner margin ; vein 6 finely black ; a sub-

terminal straight black line from vein S to vein 3, inset below

3 and below 2 ; faint traces of a terminal dark line near apex.

Hind wings whitish, the veins tinged with brown ; a faint

terminal fuscous-grey shade.

Expanse 33 mm.
Hab. Avangarez.

Malocampa matralis^ sp. n.

? . Head and thorax dull brown, mottled with buff, and
some whitish hairs on vertex ; abdomen darker brown above.

Fore wings dull brown, shaded with yellowish bufE on inner

margin ; traces of a darker geminate antemedial line on costa
;

tw^o black spots on discocellular, finely edged with lighter

brown ; short postmedial greyish streaks on veins, preceded
and foUow^ed by a few black scales ; terminal black spots

between the veins; cilia buff at tornu?, otherwise brown, with
darker shades at veins. Hind wings dull dark brown; a

fuscous-brown spot at anal angle, surmounted by a buff spot;

cilia yellowish buff.

Expanse 50 millim.

IJab. Juan Vinas.

Rhuda difficilis, sp. n.

? . Palpi and frons mottled brown and whitish buff

;

vertex, collar, and thorax brown ; a fuscous-brown shade
on collar in front, partly edged wnth white ; a fuscous-

brown shade on thorax near collar; patagia shaded with
lilacine. Abdomen dull smoky brown above, with yellowish

hairs at base, underneath yellowish. Fore wings : base and
inner margin broadly dark silky olive, with a whitish patch

below median at base and some white and greyish irrorations

at base of inner margin; a velvety black basal line, outbent
from cell to subniedian and edged with whitish below cell

;

a darker olive-brown space on costal margin, its posterior

edge shading to black, oblique from costa across cell, straight

along vein 4 for half its length, upturned and slightly in-

curved on costa near apex ; a narrow white shade follows

behind this space, crossed by a dark antemedial line on costa,

and a subterminal line from vein 6-8, terminating in a black

streak ; a broad roseate shade follows the white from cell to

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 41
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vein 7 ; tliree fine brown postmedial lines below veins 4-2,

and an angled line between 3 and 2 ; a postmedial black

point on submedian and one below it ; the outer margin

shaded with brown below vein 5 and with yellow above it,

crossed from below vein 7 by an irregular tine black line
;

terminal white points on veins; the costal margin irrorated

with white and with some fine black streaks ; a geminate

fuscous postmedial line above vein 6. Hind wings fuscous

brown; the inner margin and cilia yellow; a small post-

medial yellowish patch between veins 2 and 5.

Expanse 65 mm.
Bab. Avangarez.

Blera modulata, sp. n.

cJ . Palpi fuscous, fringed with grey ; head grey, mottled

with brown; collar mottled light and dark brown; thorax

dark grey-brown, tufted with white behind; abdomen above

dark brown, some greyish tufts at base, terminal segment
white, thinly irrorated with brown, ventrally white. Fore
wings dark greyish brown ; a white shade at base of inner

margin ; a whitish-grey shade medially on inner margin ; a

fine dark basal line ; antemedial fine, sinuous, black, inwardly

angled on submedian ; outer line similar, incurved at vein 4 ;

a subterrainal white line, nearly straight from 9-5, then inset

and outwardly oblique to below 4, inset on vein 3, and wavy
to tornus, followed by a grey shade ; a marginal black line

straight from apex to vein 4 and inwardly edged with white,

followed by a terminal brown shade, below vein 4 lunular,

followed by white. Hind wings white ; the veins outwardly

and a terminal shade brown, with a white point at anal angle.

Expanse 34 mm.
The female only differs in having brown hind wings.

Expanse 37 mm.
Hab. Juan Vinas, Tuis.

Allied to B. tenuis, Schs. ( ? costaricensis, Dogn.).

Meragisa dejecta, sp. n.

(J . Head, collar^ and thorax greyish green, a lateral black

streak on palpi. Abdomen brownish, shading to grey,

irrorated with dark brown on terminal segments ; the base

w^ith ochreous hairs. Fore wings green-grey ; a faint dark
geminate line at base ; antemedial black, geminate, filled in

with dark ochreous scales, finely wavlly oblique from costa

to median, obsolescent below cell, with a lunule above
submedian and one outset below it, very indistinct ; a whitish
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line on discocellular with a dark point and some oclireous
scales, preceded by a white point on subcostal ; a fine, in-
distinct, lunular, postmedial dark line, followed by geminate
black lunules separated by oclireous scales, these lunules
inwardly oblique from costa near apex, the one between 3 and
4 slightly outset ; an irregular dark marginal line, forming
oblique streaks from below vein 5; paired terminal black
points; cilia yellowish white. Hind wings dull brownish
black ; the inner margin pale yellowish ; cilia yellowish
white.

Expanse 54 mm.
Hah. Juan Vinas.

Meragisa innoxia, sp. n.

? . Head mottled olive-grey and fuscous brown. Collar

and thorax dark olive-green, thinly streaked with whitish
grey. Abdomen fuscous brown, the terminal segments
whitish grey. Fore wings olive-grey ; a black point at

base of submedian and a fine geminate dark line, followed by
a faint darker grey shade almost straight; the antemedial
dark, geminate, oblique to median, inbent to submedian fold,

twice outcurved below it, filled in with an indistinct whitish-

grey shade from below cell ; a black streak on discocellular

and a dark line on costa above it, followed by a fine dark
line, oblique and angled on costa, incurved to vein 3 and
again to submedian ; postmedial from costa towards apex,
consisting of fine geminate black lunules separated by
whitish scales, incurved to inner margin near tornus, the

lunule between veins 3 and 4 outset; some darker grey
shades follow the postmedial except between 3 and 4 and
below submedian fold ; a submarginal black line, interrupted

by veins and inwardly edged with white, nearly straight

from apex to vein 3, inset below 3 and 2; terminal outcurved
lunules at end of veins. Hind wings dark lilacine brown ;

cilia pale yellowish, tipped with white.

Expanse 46 mm.
Hab. Juan Vinas.

This is the only Meragisa I know without the paired

terminal points on fore wings.

Meragisa montana, sp. n.

cJ . Palpi black, fringed and tipped with grey. Head and
collar streaked with reddish-brown and grey hairs ; thorax
more uniformly paler grey. Abdomen dark brown, ter-

minally mottled reddish brown and white, the base with long
41*
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lighter brown liairs. Fore wings grey, irrorated witli brown
;

the antemedial line brown^ geminate, wavily lunular, oblique

to beyond middle of inner margin ; some yellowish scales at

base and traces of a faint basal line ; some yellow and black

scales on discocellular
;
postniedial oblique on costa, below

vein 8 consisting of incurved lunules, the first line black,

outwardly filled with ochreous scales, inwardly oblique from
veins 7-4, outset between 4 and 3, then slightly oblique, the

second line brown, outwardly shaded with grey, and also a

brownish shade from veins 8-4; an irregular marginal black

line and paired terminal points ; the inner margin shaded

with brown. Hind wings dull brownish black, with light

brown hairs at base and along inner margin ; cilia ochreous

at base, shaded with fuscous and tipped with white. Fore
wings below fuscous, the base, costa, and outer margin
ochreous. Hind wings below ochreous ; a broad subterminal

fuscous shade.

Expanse 50 mm.
The female has the two postmedial lines black ; the ante-

medial lines suflFusing and shaded with black below cell.

Expanse 54 mm.
Bab. "

,

'

Meragisa siavinay sp. n.

c^ . Head, collar, and thorax streaked grey and brown

;

abdomen dorsally ochreous on two basal segments, then

brownish, the two terminal segments whitish, irrorated with

brown; underneath yellowish buff. Fore wings grey,

thickly irrorated with brown ; the usual lines indistinct

brown, geminate ; a fine dark line on discocellular, faintly

edged with white, preceded by a minute white spot below

subcostal. Hind wings dull fuscous brown ; some buff hairs

on inner margin ; cilia whitish buff.

Expanse 55 mm.
? . Head and thorax greyer ; the ochreous shade at base

of abdomen faint. Fore wings : the base, costal margin, and

outer space grey, more thiidy irrorated with brown ; the

middle space dark brown behind ; antemedial oblique from

costa to median, geminate, fuscous brown, filled in with dark

brown, sinuous and outwardly oblique below median, in-

wardly angled on submsdian, fine, geminate, black; the line

on discocellular black; a medial streak on costa above end of

cell ; a postmedial dark lunular shade, geminate and distinct

on costa, only faintly indicated otherwise ; subterminal fine,

filled in with brown, and
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followed by brown shadings ; the marginal line very deeply

incurved between the veins. Hind wings : the hairs on
inner margin brown.

Expanse 58 mm.
Hah. Juan Vinas.

DoTTiA, gen. no v.

$ . Antennse pectinated, but not to tips
;
palpi extending

beyond frons, third joint small ; anal hairs bifurcating.

Fore wings : a tuft of hair on inner margin ; 2 from beyond
middle, 3 and 4 from lower angle ; 5 from above middle of

discocellular ; 6 from areole towards base ; 7, 8, 10 from end
of areole. Hind wings : veins 3 and 4 slightly apart ; 5 from
near middle of discocel hilar ; 6 and 7 from upper angle ; 8

close to 7 to near end of cell.

DoU'm effecta, sp. n.

cJ. Palpi dark brown, fringed with lilacine brown. Head,
thorax, and basal tufts on abdomen lilacine brown ; abdomen
fuscous brown, anal haii'S reddish brown. Fore wings
brownish buff, darkest and tinged with lilacine to postmedial

except between veins 2 and 4 ; a pale greenish streak at base

on submedian fold and a fuscous streak at base of sub-

median, both terminating at inner line, which is dark brown,
fine, geminate, dentate on costa and in cell, slightly outcurved

between fold and submedian, and contains a small white spot

above fold ; a dark brown line on discocellular, followed by a

brown streak to termen between 5 and 6 and a shorter streak

between 4 and 5 ; a fine brownish postmedial line angled

beyond cell, lunular from vein 5 to inner margin, closely

followed by another similar line, but which is more remote

from vein 5 to costa ; terminal dark brown shades from vein 3
to tornus, with a white spot between 2 and 3; a smaller

white spot between 5 and 6, cilia with dark brown spots at

veins. ^ Hind wings fuscous brown, an indistinct medial buff

shade ; cilia yellowish, tipped with white ; a dark brown
shade at anal angle, crossed by a whitish oblique line.

Expanse 46 mm.
Hab. Banana River.

Saturniadae.

Ormiscodesflora^ sp. n.

^ . Head and thorax dark reddish brown ; the patagia

shaded with brown, some of the long hairs ochreous. Abdo-



G22 Mr. W. Scliaus on

men above black, underneath brown ; a lateral row of bufE

spots ; sublateral buff spots on segments 5 and 6. Fore
wings : the basal third roseate, with an oblique dark brown
shade from base of costa to inner margin ; the medial space

dark roseate brown ; a large irregular yellowish-white spot

at end of cell, containing an irregular brown spot divided

more or less by a whitish line ; this discal spot is upright, and
not oblique as in 0. pulchricornis, Wlk. ; outer space lighter

brown, with a subterminal greyish shade, followed by a

roseate shade, leaving the termen from vein 2 below apex
reddish brown. Hind wings brownish ; the outer margin
narrowly tinged with roseate.

Expanse, S 69, ? 89 mm.
Hab. Tuis, Juan Vinas.

Dirplda Jiorcana, sp. n.

S . Palpi, head, and thorax black, the collar and patagia
faintly tinged with brown. Fore wings : the base narrowly
and obliquely black from base of costa, followed by a whitish-

grey space extending to middle of costa and inner margin in

a sharp point, and narrow from within cell to submedian fold,

streaked on costa with brown and outwardly shaded with
brown, leaving a clear white terminal edge ; medial space
black, faintly tinged with brown, limited by a straight white
outer line; a white line on median to discal spot, which
consists of a large white oblique lunular spot containing an
ochreous streak ; the terminal space whitish grey, shaded
with brown ; a fine brown line follows the outer white line,

and beyond it are black streaks except between veins 4 and 5 :

these streaks coalesce on costa and between veins 2 and 3.

Hind wings ochreous red ; a black streak on discocellular; a
subterminal fuscous line ; a marginal reddish-brown shade,

followed by a greyish shade on termen and cilia.

Expanse 78 mm.
Hah. Tuis.

Allied to D. horca, Dogn., and D, suhhorca, Dogn.

Hylesia dalina, sp. n.

(J. Head, collar, and thorax lilacine brown. Abdomen
bright ochreous brown, with fuscous shadings dorsally at

base; tarsi red. Fore wings lilacine; an antemedial brown
line inwardly oblique from costa ; a broad brownish streak on
discocellular ; a broad postmedial brownish line, widest on
costa and inwardly oblique ; a subterminal darker shade
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slightly outbent at vein 4 ; a terminal darker sliade from

veins 7-3. Hind wings paler, tinged with buff; a faint

darker line on discocellular ; a subterminal narrow darker

shade, followed by a fine indistinct dark line.

Expanse 44 mm.
Hab. Sixola.

Closely allied to H. alinda, Druce, but the lines do not

converge on inner margin and the outer line is more remote

from discocellular. Both species show considerable variation,

but seem quite distinct.

Ilylesia rubrifrons, sp. n.

cJ . Palpi, frons, and hairs at base of antenna dark red
;

collar and thorax dark lilacine brown ; abdomen dark brown,

dorsally banded with black and overlaid with ochreous hairs.

Fore wings lilacine brown ; the autemedial straight, dark

brown, preceded by a narrow lilacine shade, and followed by
a broader lilacine shade ; the discal spot darker brown,

followed closely by the broad darker brown postmedial,

which is slightly oblique as in H. alinda, Dr., but is not

followed by a pale lilacine shade ; a subterminal lilacine

shade from vein 5 to outer margin above tornus; a lilacine

shade at apex. Hind wings lilacine ; a brown spot on

discocellular ; a dark postmedial line, and a broad subterminal

brownish shade.

Expanse 44 mm.
IJah. Tuis.

The fore wings are not falcate as in H. alinda, Dr., the

lines are straighter, and the subterminal shade on hind wings

is much broader.

Hylesia rujipes^ sp. n.

(J . Palpi brown ; head lilacine brown ; thorax fuscous

brown, mottled with lilacine-brown hairs ; abdomen black

above, laterally, below, and anal hairs red ; thorax below

and legs red. Fore wings roseate lilacine, the veins

finely olive-brown ; an anteraedial olive-brown line, oblique

on costa, upbent on subcostal to near discocellular, then

nearly straight to inner margin, inwardly shaded below sub-

costal with fuscous brown, becoming- wider to submedian

fold ; a large dark brown shade on discocellular ; a fine

postmedial dark sliade suffusing at vein 4 with another line

remote and outcurved on costa, heavily marked below vein 4
;

a terminal dark brown shade on costa ; a subterminal shade

parallel to outer line to vein 4, then outcurved between
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4 and 3, and between 3 and 2, outbent below 2 to tornus
;

a terminal brownish shade from above vein 3 to vein 7.

Hind wings roseate lilacine ; the inner margin shaded with

brownish hairs ; a faint dark shade on discocellular ; a dark

postmedial line, and a subterminal fuscous shade. Hind
wings below with a straight dark postmedial line from apex

to inner margin, followed by a dentate fuscous shade ; the

termen from vein 3 to vein 6 reddish.

Expanse 41 mm.
Hah. Sixola.

Ilylesia umhrata, sp. n.

S . Head, collar^ and thorax dark lilacine brown, the

thorax streaked with ochreous hairs ; abdomen ochreous

brown. Fore wings dull lilacine ; the base darker limited

by a brownish line angled on subcostal, and faintly incurved

below cell ; a large dark shade at end of cell ; the postmedial

brownish shade broad, outcurved on costa, followed by a pale

lilacine shade on costa, and throughout by a lilacine brown
shade limited by the irregular subterminal, which is incurved

between veins 6 and 4. Hind wings dull lilacine, broadly

shaded with brown on inner margin ; the discocellular and

veins darkly streaked; a dark postmedial shade and faint

subterminal line.

Expanse 49 mm.
Hab. Tuis, Sixola.

This species is nearest II. approximans, Wlk., and shows
considerable variation in the intensity of the markings, but

can be recognized by the broad postmedial shade.

Hylesia frigida, sp. n.

^ . Head, collar, and thorax black-browai ; a few ochreous

hairs on thorax ; abdomen black dorsally, with a few

scattered ochreous hairs, lateral and anal hairs ochreous.

Fore wings lilacine, the veins brownish ; an indistinctly

darker basal shade ; a broad dark shade, crossing end of cell

and enclosing a fuscous line on discocellular, its inner margin

nearly straight, its outer wider and slightly excurved on

costa, then inwardly oblique ; a darker subterminal shade,

indistinct and irregular. Hind wings lilacine ; the disco-

cellular and veins darkly streaked ; a subterminal darker

and very indistinct shade.

Expanse 43 mm.
IJab. Volcano Turrialba, 5800 ft.

This species is apparently confined to the higher

elevations.
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Hylesia annulata, sp. n.

(^ . Palpi light brown, streaked with dark brown behind ;

frons greyish brown, edged laterally with ochreous ; collar

and thorax black, with a few scattered hairs ; abdomen
dorsally black, subdorsally golden ochreous. Fore wings
brownish grey ; the inner line fuscous, inwardly shaded with
greyish buff on costa, outbent in cell, limiting a light brown
space in cell, inset below cell, deeply outcurved below sub-

median fold, and outbent below submedian, partly shaded
inwardly with light brown, where crossing a fuscous shade
which extends below cell, from near base to middle of wing;
a large fuscous annular spot at end of cell filled in with
light brown ; the outer line fine dark brown, outwardly edged
•with greyish buff, indicated above vein 7 by a fine inbent

dark line ; the costa apically fuscous ; an irregular sub-

terminal brownish shade; the termen darker shaded and
irrorated with olive-brown. Hind wings olive-grey ; the

cell and inner area shaded with fuscous ; a fuscous line on
discocellular, surrounded by a vague round shade ; a fuscous

postmedial line and rather broad subterminal shade ; some
ochreous-buff hairs on inner margin.

Expanse 56 mm.
Ilab. Sixola.

Hylesia rosacea, sp. n.

S . Head, collar, and thorax olive-brown ; abdomen dark
brown, covered with ochreous hairs. Fore wings roseate ; a
dark olive-brown streak at base of inner margin ; the veins

finely brow'nish on outer half; an oblique olive-brown spot

on discocellular; a fine dark postmedial line; a marginal
brownish shade from veins 7-3, reaching postmedial below
vein 7, and tapering to vein 3 on outer margin. Hind wings
roseate, darkest on inner margin ; a fine postmedial dark
line ; a very faint postmedial tine shade. The apex of fore

wing is produced and somewhat falcate.

Expanse 46 mm.
Hab. Sixola.

Hylesia hamata, sp. n.

cJ . Palpi brown ; head, collar, and thorax black, faintly

tinged with brown ; abdomen ochreous. Fore wings with

the apex falcate, dark lilacine, the apical area shaded with
fuscous ; an oblique black streak from base of costa to inner

margin ; a fine faint darker line on discocellular ; a fine dark
postmedial line, followed by a less distinct fine subterminal



G2G Mr. W. Scliaus on

line. Hind wings dull dark lilacine; the veins and disco-

cellular finely darker ; brownish hairs on inner margin ; an
indistinct darker postmedial line.

Expanse 47 mm.
Hah. Tuis.

Near H. acuta, Druce.

Ceratocampidae.

Otiwrene j)ollens, sp. n.

(J . Body light ochreous brown above, tinged with lilacine

;

abdomen underneath lilacine. Fore wings : the base and
outer margin lilacine, the basal part limited by a fine black

line, slightly curved, the outer margin by a fine black line

from apex to inner margin at two-thirds from base; the

medial area olive-brown; a small round white spot on disco-

cellular. Hind wings dark red ; the costal and outer margin
broadly roseate brown ; a large vague black spot at end of

cell. Fore wings below : the base and discal area roseate

;

a large black spot at end of cell ; the costa and apical space

beyond cell light brown ; a black line from costa close to

apex to inner margin ; the outer margin lilacine. Hind
wings below lilacine ; the inner margin broadly whitish

buff ; a faint subterminal dark line from costa to vein 5.

Expanse 75 mm.
Hab. Sixola.

Othorene talamanca, sp. n.

cJ . Body above buflf-brown, underneath whitish bufi'.

Fore wings ochreous brown, with a few black stri^ and

irrorations ; the base and outer margin tinged with lilacine,

the former limited by a fine slightly curved black line, the

latter by a line from costa at apex to inner margin; a small

white spot at end of cell. Hind wings ochreous brown, the

discal area and inner margin dark red. Fore wings below

as in 0. pollens, but the black spot at end of cell much
smaller. Hind wings below whitish buff, ihinly irrorated

with black.

Expanse 78 mm.
? . Fore wings dull brown, thickly irrorated with fuscous

striee ; the medial area tinged with roseate ; a vague darker

shade at end of cell ; the lines fine, dark brown, the outer

line to middle of inner margin. Hind wings as in the male.

Fore wings below brownisli tinged with red on inner margin
;

a large black discal spot ; black striae towards apex and
on outer margin. Hind wings below buff-brown, with coarse
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black irrorations except on inner margin, which is broadly

pale buff.

Expanse 97 mm.
Hab. Sixola,Tuis.

Othorene vilderi, sp. n.

cJ . Body above light ochreous brown, the thorax tinged

with lilacine. Fore w'ings ochreous brown between the lines
;

the base broadly lilacine, limited by a straight fuscous line
;

the outer s{)ace lilacine, limited by a dark line from costa

near apex to vein 2 medially, then angled and outbent to

inner margin ; a white line on discocellular^ expanding

posteriorly into a triangular spot ; some scattered dark striae

on costa and outer space. Hind wings dark red
;
the costal

and outer margin roseate brown. AVings below similar to

O. talamanca.

Expanse 76 mm.
Hah. Sixola.

This species, 0. pollens, and 0. talamanca were all taken

in March at Sixola and may be aberrant forms of one

species.

Adelocephala pacifica, sp. n.

(J . Head, collar, and thorax ochreous ; abdomen whitish

buff, tinged with ochreous dorsally. Fore wings ochreous,

thinly irrorated with fuscous striae ; the base tinged with

lilacine, limited by a brownish line, angled on subcostal ; a

round brown spot at end of cell ; a fine brown line faintly

sinuous from apex to inner margin beyond middle, beyond

which the wing is slightly darker. Hind wings ochreous

buff; the inner margin broadly red to beyond middle. The
female is more thickly irrorated with fuscous ; the discal

spot indistinct ; the hind wings darker and only faintly

tinged with roseate on inner margin.

Expanse, c? 50 mm.
Expanse, ? Q2 mm.
Hab. Avangarez.

DalceridaB.

Anacraga rebella, sp. n.

Entirely lemon-yellow with a slight orange tint. Hind
wings a little paler than the fore wings and somewhat
translucent.

Expanse 13 mm.
One male, Banana River, Costa Rica, March 1907.
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Similar in coloration to Anacraga goes, Scliaus, tliongU
much smaller and not quite so vivid a yellow. The venation
differs, the centre of the cell being well retracted, making the
accessory cell and lower angle appear prominent, while in
goes the end of the cell is not thus retracted, but nearly straight
across.

Cossida.

Zeuzera comisteon, sp. n.

Head and collar dark grey-brown ; thorax white ; abdo-
men buff- white above, sometimes grey, laterally grey, under-
neath dark grey. Fore wings white, with transverse brownish
streaks, rather widely apart ; costa to near middle fuscous
brown with black spots; costa beyond with black spots, the
largest postmedially ; cell for more than half from base
brownish ; a similar patch below end of cell ; a brownish
shade from within cell, along vein 4 to near termen emitting
above and below thicker streaks ; a terminal brownish patch
between 6 and 7 ; terminal brown spots at ends of veins
extending on to cilia. Hind wings greyish white, with faint

grey striae ; the inner margin darker grey ; terminal dark
spots at end of veins.

Expanse 37-60 mm.
Hab. Sixola, Tuis, La Florida.

Psyclionoctua terrafirma, sp. n.

(? . Head and collar mottled buff-brown, the latter edged
posteriorly with grey ; thorax mottled grey and brown,
with dark brown tufts behind ; abdomen grey. Fore wings
buff-grey, with fine brown and black reticulations, the heaviest

marked along inner margin ; basal third of costa, cell space
below it, and a shorter shade below cell dark brown shaded
with black; a small black spot on discocellular. Hind
wings buff-white j dark brown spots on cilia at end of

veins.

Expanse 34-57 mm.
Hab. Sixola, La Florida.

Hemipecten gaudealor, sp. n.

c? . Palpi black, tipped with light brown ; frons brown
;

vertex and collar in front black ; collar otherwise and thorax
white, thinly irrorated with black ; abdomen grey to fuscous

brown above. Fore wings whitish, thickly suffused with

fuscous grey and brown, and crossed by dark grey striae ; a
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narrow -white space at base ; a vague antemedial fuscous

shade ; a large buff-brown space on terminal area from veins

2-9, inwardly finely edged with dark velvety brown, above

and below more broadly so, and outwardly broadly edge!

with reddish brown ; this space contains a broad dark brown

band, incurved from vein 8, and suffusing with brown outer

margin between veins 4 and 5. Hind wings dark brown

with indistinct dark reticulations; cilia light brown, spotted

witli dark brown.

Expanse 69 mm.
Hab. Tuis.

Hemipecten alfarce, sp. n.

(^ . Head, collar, and thorax whitish grey, thiidy irrorated

with black, some reddish brown on thorax posteriorly. Fore

wings whitish grey, whitest on costal and inner margins
;

the costa medially finely dark grey, and with sliort down-
ward grey stria?, and upward strise from subcostal ; the inner

margin crossed by numerous brown lines, and others across

middle of wing, but further apart, the medial and line at end

of cell broader ; the lines on postmedial area between 2 and 5

suflfusing ; a round velvety black-brown spot subterminally

between 6 and 8, and a smaller dark brown spot nearer termen

between 3 and 4 ; a narrow steel-grey terminal shade. Hind
wings light brown.

Expanse '66 mm.
Hub. Tuis.

Named after Mr. Alfara, Director of the Museum in

San Jose.

Givira amanosa, sp. n.

Palpi fuscous brown ; frons buff ; vertex and collar dark

brown, the latter edged behind with lighter brown; tiiorax

light Lrown, with dark lines and shadings; abdomen fuscous

brown, with pale transverse lines. Fore wings : base brown
;

antemedial dark brown spots coalescing, the spot in cell more
remote from base, outwardly edged with buff, and followed

by buff-brown on costa and in cell, and a large olive-brown

spot below cell ; the median space constricted below cell,

bifurcating on inner margin, brown, spotted with buff on

costa; outer portion of wing below vein 5 dark brown, with

three round light brown spots between 2 and 3, one near cell

between 3 and 4, and also between 4 and 5; terminal light

brown shades between 3 and 5, enclosing dark brown terminal

spots at veins 3 and 4; light brown semilunar spots on inner

margin ; a broad dark brown space beyond cell from costa to
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vein 5, followed by a narrow buff shade, and three small dark
spots ^ the terminal space light brown, with a large sub-
terminal irregular dark spot from costa to vein 6, emittino"

branches, of which two extend to vein 5 ; marginal buff lines,

forming terminal spots. Hind wings fuscous brown, with
darker spots medially below costa, and a broad postmedial
shade, narrowing towards vein 2 ; pale marginal lines forming
terminal spots.

Expanse 45 mm.
Hah. Tuis, Limon.

Givi'ra morosa, sp. n.

Head, collar, and thorax mottled lilacine brown and viola-

ceous black ; abdomen buff-brown, irrorated with dark brown
and black scales, the base and terminal segment violaceous

black. Fore wings chiefly steel-grey, reticulated with black-

brown ; the inner margin narrowly, a basal shade below cell,

a large shade about discocellular, and subterminal shade,

except between veins 5 and 6, tinged with buff-brown ; an
inwardly oblique thick black antemedial line from median to

vein 1 h ; cilia with alternate fuscous-grey and brownish
spots. Hind wings whitish, finely reticulated with brown

;

tlie inner margin broadly brownish ; cilia grey-brown at base,

terminally white interrupted by dark spots.

Expanse 37 mm.
Hah. Juan Vinas.

Givirajldelis, sp. n.

Head, collar, and thorax violaceous brown, irrorated with

white; abdomen more reddish brown, irrorated with white.

Fore wings : base, costal and inner margins, and median
vein lilacine brown, crossed by darker brown strise; a velvety

black line along inner margin from near base to beyond
middle; a space below cell and postmedial line to subterminal

more thinly scaled fuscous grey, with short darker striae

across the veins; a subterminal black line, curved and
parallel with termen ; the outer margin silvery grey, with a

few black streaks and a line before apex; cilia light reddish

brown. Hind wings fuscous grey, thinly scaled in discal

and postmedial area ; some indistinct darker strise ; a

greyish marginal shade below vein 2 ; cilia light reddish

brown.
Expanse 33 mm.
Hab. Avangarez.
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Givira tigrata, sp. n.

Palpi reddish brown ; frons bufF-brown ; vertex and collar

in front reddish brown ; collar behind and thorax whitisli

buff, with transverse reddish-brown shades ; abdomen light

reddish brown, with transverse whitish-bufF lines. Fore
wings ochreous, crossed by reddish-brown spots and short

thick lines partly edg-ed with pale golden scales ; some small

basal spots followed Isy larger coalescing spots, darker below
cell ; three antemedial small spots, on costa, in cell, and
below cell, and geminate spots above and below 1 5 ; a large

medial darker si)0t across costa and end of cell, and a similar

spot from below end of cell to inner margin, the two some-
times coalescing ajid forming a broad band ; a broad post-

medial line from 7-2, followed by short lines, and a broken
subterminal ; broad terminal streaks on outer margin down
bent and outAvardly oblique. Ilind wings ochicous, with
indistinct darker transverse striae.

Expanse 30 mm.
Hah. Juan Vinas, Tuis.

Lentagena ttistani, sp. n.

Head and thorax grey, streaked with brownish hairs; a

darker brown-grey shade posteriorly on thorax ; abdomen
grey, banded with fuscous. Fore wings whitish, sliaded with

grey postmedially, and reticulated with fine darker grey
lines ; the costal margin, base of cell, inner margin, and apex
shaded with brown ; a fine brown streak on discocellular ; a

broad dark brown streak medially above submedian ; reti-

culations on outer margin more heavily marked, dark brown
;

dark brown shades on cilia at end of veins. Hind wings
semihyaline whitish grey ; the margins, veins, and some striae

brown.
Expanse 39 mm.
Uab. Juan Vinas, Tuis, Sixola.

Named after Prof. Tristan, of San Jose, who has assisted

greatly in a knowledge of the fauna of Costa E,ica.

Trigena crassa, sp. n.

^ . Body mottled dark steel-grey and brown, the abdomen
somewhat irrorated with white. Fore wings dark steel-grey,

irrorated with light brown ; a fine subbasal black line ; a

heavier marked antemedial line, bifurcating in cell, the inner

line inbent towards- inner margin ; a fine postmedial line and
a more distinctly marked subterminal line, thickening in

places and emitting curved lines to terraen ; some whitish
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mottlings on postmedial area from vein 3 to costa. Hind
wings white ; a broad fnscous shade from base to outer

margin near inner margin.

Expanse -46 mm.
JJab. Slxola.

Closely allied to T. pariUs, Schs.

Cossus infantilis, sp. n.

cJ . Body fuscous brown, the collar and thorax mottled

witli white. Fore wings brown ; a white spot on disco-

cellular ; a fine postmedial and subterminal fuscous-brown

line, each emitting downwardly oblique branches; some
greyish shadings on branches of subterminal. Hind wings
fuscous brown.

Expanse 20 mm.
Ilab. Esperanza.

Cossus nina, sp. n.

Head and thorax whitish grey, with some dark irrorations
;

Abdomen grey, palest on terminal half, and banded with

fuscous. Fore wings grey; a whitish shade at end of cell

and between veins 2 and 4; a few fine velvety black strife,

forming a medial line, which crosses a darker grey spot above
inner margin ; a postmedial line from vein 8 to tornus,

followed by a subterminal line inbent from near apex to

vein 5. Hind wings dark grey.

Expanse 33 mm.
Hah. Sixola.

Ilypopta cinerea, sp. n.

Head and thorax brown, mottled with buff hairs ; abdomen
greyish buff, faintly banded with fuscous. Fore wings greyish

bufij thickly covered with brownish striae.; subterminally a

small brownish spot between 4 and 5. and 6 and 7, both very

indistinct, geminate darker spots at end of veins; cilia dark

brown, with faint intervenal greyish-buff spots. Hind wings
similar ; the inner margin broadly brownish.

Expanse 35 mm.
Ilab. Sixola.

Cossida albicosla, sp. n.

Body brown, thickly mottled with while hairs, giving it a

grey appearance. Fore wings : the costal margin to near

apex whitish, crossed by a few dark striae near base ; the

inner margin fiinely white to beyond middle ; space below
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cell and vein 2 brown, crossed by wliitisli-buff striae ; cell and

outer space above vein 2 dark grey, becoming vvhitisii on

termen, and crossed by darker grey stri^ ; vein 2 entirely,

veins 3-6 terminally white ; cilia olive-brown tipped witli

white. Hind wings thinly scaled, grey, with darker striae
;

the termen finely and cilia at base olive-brown ; the margin

greyish buff.

Expanse 35 mm.
Hub. Juan Vinas, El Sitio.

Cossula? ccerulescens J sp. n.

Palpi crimson ; frons reddish brown ; vertex and collar

velvety black; thorax silky steel-black; abdomen black,

tinged with dark blue ; anus crimson ; thorax below crimson
;

legs black. Fore wings silky steel-black, with velvety black

streaks, chiefly across costal and inner margins ; a velvety

black patch across middle of cell, extending slightly below
it, a broad subterininal dull black band from vein 9, curving

to outer margin between 4 and 5, inwardly shaded with red,

and followed by a broader red shade crossed by a black line.

Hind wings dark silky blue; the cilia partly white; wings
below dark silky blue; the outer margin of fore wings with

irregular red markings.

Expanse 64 mm.
IJab. Tuis, Juan Vinas.

PSYCHOGENA, gen. nov.

Antennae dentate, with short bristles; legs and tarsi with

ridges of long hairs above ; abdomen long and slight ; lateral

tufts of hairs on terminal segments. Fore wings long and
narrow, the outer margin oblique; vein 2 just beyond middle

of cell ; 3 near end of cell ; 4 and 5 separate ; 6 from near

upper angle ; 7 and 8 stalktd ; 9 and 10 free. Hind wings
triangular, the outer margin incurved ; the anal angle pro-

duced ; 2, 3, 4, and 5 apart; 6 and 7 stalked.

Psj/cJiogena miranda, sp. n.

cJ . Palpi, vertex, collar, and patagia black ; frons and
thorax dark brown ; abdomen dorsally brown, laterally black,

terminally mottled with buff-white. Fore wings dull light

brown ; the base rather broadly black, expanding on inner

margin, and crossed by an irregular basal brown line ; black
reticulations on costa, inner margin, subterminal area, and
medially, and a large black spot medially below vein 2 ; a

Ami. c5 Mag. X. Hist. Ser. 8. Vol. vii. 42
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large black spot at and beyond end of cell reaching costa
;

the apex broadly brown-black, the outer margin more
narrowly so ; terminal light brown spots between the veins.

Iliiid wings black, faintly tinged with brown.

Expanse 37 mm.
Hah. Tuis.

PsycMdae.

Platcecettcus costaricensis^ sp. n.

^ . Body and wings fuscous grey, tinged with brown,

especially on basal two-thirds of fore wings, the veins darkest.

Veins all present; 4 and 5 on fore wings on long stalk,

shortly stalked on hind wingis.

Expanse 34 mm.
Hub. Juan Vinas, Cachi.

LXXIV.

—

Seven new Asiatic Mammals, with JSote on the

" Viverra fasciata" of Gmelin. By Ernst Schwaez.

In preparing a revision of the Indian Viverridae, I have

recently had occasion to examine a number of specimens ia

various Museums. Among them I found several new species,

the first of which is

Paradoxurus celebensis, sp. n.

A Paradoxure of the P. Javam'cus-group, most nearly

allied to P. javanicus, but coloured somewhat like P. setosus

of Ceram.
Skull much as in P. javanicus ; rostrum shorter and

narrower ; intertemporal constriction shorter and less deep.

Brain-case very narrow, especially behind. Bullae similar to

those in P. javanicus, wide apart, but much smoother, much
smaller than in P. setosus, not inflated between carotic canal

and foramen lacerum posterius. Opening of posterior nares

long and narrow as in P. setosus. Cheek-teetli similar to

those of P. javanicus, somewhat smaller and less complex,

protocone and metacone of />* strongly developed.

Back golden yellow, suffused with black and with three

very faint longitudinal black lines. Limbs black and also

tail except at the base and the white tip. Black face-

markings reaching back behind the eyes, sharply distinguished
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from tlie narrow whitish frontal hand. Occiput hlack and
sharply defined from the light frontal band, so differing from
the majority of specimens of P. javanicus, where the light

frontal band is very broad and gradually passes into the

grey occiput.

Dimensions of tf/pe (measured on the mounted skin) :

—

Head and body 505 mm. ; tail 405.

Skull: basilar length 101; zygomatic breadth 58 ; width
of brain-case at squamosal 35"2

;
palatilar length 46*8

;

mastoid width 37 ; intertemporal constriction 17; length of

upper tooth-row from front of c to back of Wg (alv.) 40'5
;

^4, length 8*5, greatest oblique diameter 10*1.

Type. Old male. Dresden Museum : No. B 1568 (mounted
skin); B 1534 (skull); (old catalogue No. 2086); from
Messrs. Ribb and Kiihn.

Type locality. Botithain, S.E. Celebes.

Paradoxurus cochinensis, sp. n.

A small species related to P. hermapliroditus of Siam, but
with a different skull and dentition.

Skull with very short intertemporal constriction as in

P. milhri from Tioman. Bullae very short, rounded in front,

and inflated between carotic canal and foramen lacerum

posteriiis. Cheek-teeth small. P^ complex; postero-internal

ledge narrow, ))aracone rather small.

Upper parts light silvery grey with a slight reddish hue.

Three narrow dark brown longitudinal stripes, clearly made
up of coalescing spots. Light frontal band narrow, sharply

distinguished from the dark occiput. Limbs, terminal three-

quarters of tail, chin, and throat brown. Uuderfur . dark
brownish. {" Type specimen.")

In a specimen from Nhatrang, Annam, in the British

Museum, and in another from Song-Coy, district of Moy,
Annam, kindly lent by Prof. Trouessart of Paris, the colour

is entirely different, although in the Paris specimen the skull

is like the type skull ; the Nhatrang skull is too young for

comparison. 1 append the description of the Paris specimen,

which is very similar to the Nhatrang one :

—

Upper parts an indefinite whitish yellow, with five longi-

tudinal rows of black spots. Limbs and tail, except at the

base, black. Style of markings as in the type. Underfur
dark greyish brown. The identity of these apparently very
different colour-phases, which are not quite uncommon in

Paradoxures, is proved by the skull above described.

Skull (of type) : basilar length 91 mm. ; zygomatic
42*
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breadth 5Q'5 ; witltli of brain-case at squamosal 35 ;
palatilar

lengtli 45; mastoid width 34; intemporal constriction 12;
length of upper tooth-row (c-rt^) 36

; p^, length 8 ;
greatest

oblique diameter 9.

Type. British Museum, no. 78. 6. 17. 13.

2ype locality. Saigon, Cochin China.

Three specimens examined.

Parado.vurus exitus, sp. n.

A small specieSj very nearly related to P. cochinensis, of

which it is a local representative, but with a slightly different

skull and dentition.

Skull similar to that of P. cochinensis from Cochin China

and Annam but smaller. Biain-case becoming narrower

anteriorly, and gradually passing into the intertemporal

constriction, which is not sharply set off as in P. cochinensis.

Bullee short, rounded in front, and strongly inflated between

carotic canal and foramen lacerum posterius, as in the last

species. P^ with the paracone reduced as in cochinensis, hwt

with much shorter metacone and better developed postero-

internal ledge.

From P. philijjpinensis , which resembles it superficially, it

is distinguished at once by the structure of the p^ and the

inflation of the bulla between the carotic canal and the

foramen lacerum posterius.

Type. Old female. Royal Zoological Museum, Berlin.

Original no. 17. Collected by Mr. Lehmann.
Measurements of skull (of type) :

—

Basilar length 84 mm. ; zygomatic breadth 55 ; width of

brain-case at squamosal 34 ;
palatilar length 43 ; mastoid

width 33*6 ; intertemporal constriction 12-5
; length of upper

tooth-row (c-Wg) 35; pi, length 7"5, greatest oblique

diameter 9.

Type locality. Fumui, east of Canton, China.

Specimens examined : one, the type, skeleton only.

This is the first record of a true Paradoxurus from the

mainland of China.

Arctictis pageli, sp. n.

Distinguished by the shape and size of its cheek-teeth and

bullse. External characters as in A. binturong.

Skull more delicate than in A. binturong, with short and

broad palate. BuUse wide apart, narrow, with a sharp longi-

tudinal edge above, and not inflated between carotic canal
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tiu^ foramen lacerum postenus. Profile of skull as A. bin-

turong. Cheek-teeth extremely reduced, small, and rounded.

Pi rounded, with a very small protocone ; mi much smaller

than jt?4, with the inner half much narrower than the

outer.

A. pageU differs as much from A. hinturong (Raffl.) from

Further India, Malay Peninsula, Sumatra, and Java, as it

does from A. whitei, Allen, from Palawan (photographs of

which have been kindly forwarded by Prof. J. A. Allen, of

New York). In A. hinturong (type locality : Mahicca) the

bullae are strongly inflated between carotic canal and the

foramen lacerum posterius ; in the specimens of A. whitei

available for examination the occipital region is broken, so

that a comparison of the bullae is impossible. But the

differences in the structure of the cheek-teeth are evident

enough, and sliow the distinctness of the three species. In

A. hitifurong p^ is distinctly triangular ; in A. whitei it is

obtusely oval (or better pentagonal) and much broader than

long ; in ^. pageli it is very obtusely triangular and much
reduced.

Dimensions af type :

—

Head and body 960 mm. ; tail 890. (Taken from the dried

skin.)

Skull: basilar length 120; zygomatic width 77-0 ; mas-
toid width 54*lj palatilar length 69'5

; intertemporal con-

striction 36 ; length of upper tooth-row (c-Wg) 40 ; pi,

length 7*5, greatest oblique diameter 7*9.

Type. Female adult. Royal Zoological Museum, Berlin :

A. 85. 10. 49. Collected by Dr. PageJ.

Typ)e locality. Sandakan, N. Borneo.

(Specimens examined from La Datu, N. Borneo, and from

Sarawak.

Viverricula pallida taivana, subsp.

An insular representative of Viverricula pallida, Gray, from

Southern China, chiefly distinguished from it by its shorter

coat, more definite markings, brighter ground-colour, and
smaller, quite differently shaped bulise.

Pelage much shorter than in V. pallida, but still longer than

in V. mulaccensis or rasse. Consequently the markings are

much more distinct. Ground-colour of upper parts about

Ridgway's " cream-colour,^' whereas in V. pallida it is some-

where between *' ochraceous buff" and " buff.'^ Longitudinal

dorsal stripes " seal-brown" ; neck suffused " cream-colour "

and " seal-brown "
; chin white. A dark transverse stripe

on throat usually present. Chest blackish brown ; belly dirty
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yellowish. Hands and feet blackish brown. Tail with nine

very narrow blackish-brown rings and as many whitish ones,

including the long pure white tip,

I had long suspected the Formosa " Rasse " to be a

separate form, but only now desciibe it from a good series of

specimens in the Berlin Museum. I am much indebted to

Prof. Matschie tor tiie privilege of describing tliis form, which

he himself had recognized to be new, wlien tlie specimens

arrived at Berlin.

Dimensions of type (taken from the dried skin) :

—

Head and body 670 mm. ; tail-veitebr^e 350; iiind foot 8.

Skull: basilar length 96; zygomatic width 49 ; mastoid

width 34
;

palatilar length 49*5 ; length of upper tootii-row

{c-m^ 39 ; intertemporal constriction 13*4 ; distance of

bullge from one another (anteriorly) 11.

J'ype. Male, old. Koyal Zoological Museum, Berlin :

no. A. 2J3. 10. Original no. 26512. Collected by Mr. H.

Sauter.

Type locality. Teraso, Formosa.
Eleven specimens examined, all from Teraso.

On Viverra fasciata, Gmelin.

Gmelin's description of Viverra fasciata (Syst. Nat. vol. i.

p. 92, 178l:) was based on the description and figure of an

animal called " Le Chat Sauvage a bandes noiresdes Indes
"

by Sonnerat in his 'Voyage aux Indes Orientales et a la

China ' (vol. ii. p. 143, pi. 90) (Paris, 1782). The description

and figure clearly show that it is tiie species now usually

called Galidictis striata (Desm.). In his 'Mammalogie'

(1820), Desmarest changed the name into Vivei-ra striata

without any reason, quoting Sonnerat and Gmelin in the

synonymy. In the same w^ork he used the name Viverra

fasciata himself, but in quite another sense, applying it to an

animal which can now be identified with the Paradoxurus of

southern Malay Peninsula, for which it is very suitable, but

unfortunately cannot be used, being preoccupied as shown
above. The fact that Sonnerat's " Chat Sauvage " was

stated to be from India is of no importance, as the same
expedition procured other animals from Madagascar.

Galidictis fasciata (Gmelin), 1788.

Sjn. Chat Sauvage a bandes noires des Indes, Sonnerat, /. c. (1782)
(tigured).

Le Futois Raye de Vlnde, Bufibn, Hist. Nat. Suppl. vol. vii. p. 231
(tame figure as Sonnerat's, bur uncoloured) (1788).

Viverra fasciata, Gmelin, I. c. (1788).

Vnerra striata, Desmarest, /. c. p. 210 (1820).

Galidictis striata (Desm.), auct.



neio Asiatic Mammals. 639

In working out a collection of Mammals from the Malay
Archipelago, brought together by Dr. J. Elbert, the following

two species have been found to need description :

—

Sciurus elhertce, sp. n.

A pale-coloured member of the Sciurus leucomus-gronp.

General effect of ujiperside between " olive " and '' raw
umber ^' (Ridgway), with a creamy-bufF tinge on head; hairs

with narrow blackish and broader pale rings of a shade
nearly approaching " Naples yellow " No. 2 or 3 (' Reper-
toire des Couleurs '). Underside " ochraceous buff" (Ridgw.),
in a second specimen between " ochraceous buff ^' and " ociira-

ceous." Hands, feet^ and sides of muzzle "cream-buff."
Tail more brownish than back, diffusely blackish at tip.

Tips of long tail-hairs " creamy white " ' Repertoire des

Couleurs '). Underfur '' olive-grey ^' (Ridgw.).

Skull. Rostrum short and nearly parallel-sided ; nasals

narrow behind, suddenly broadening anteriorly, and strongly

convex transversely. Compared with a skull of S. rnowew-
ensis, Roux, from Bau-Bau, Buton, the palate is much
narrower, the teeth smaller but similar in sti-ucture. Opening
of posterior nares broader and with a distinct median spine

which is eihsent in moiceioe7isis. Bullae smaller and narrower.

Measurements of skull (type) :

—

Palatilar length 14*5 mm.
;
palate, breadth outside m^ 9*6

;

least width of rostrum 7 ; nasals 10"6xG"6; breadth across

postorbital processes 20'9; mandible (alveolar point to con-

dyle) 23; length of upper tooth-row 7'9, of lower tooth-

row 8.

Ti/pe. Senckenberg Museum, Frankfurt-a.-M. : no. 721.

Original number 227. Collected by Dr. J. Elbert.

Ti/pe locality. Eempuhu, East Kabaena.
Two specimens examined.

Apart from its small size, this handsome squirrel is at once
distinguished by its pale colour. It gives me great pleasure

to associate wuth it the name of Mrs. Elbjrt, who accompanied

her husband during his expedition.

Acanthion siitnbawce, sp. n.

Smaller than A. javanicun and with a very different

skull.

Externally very much like A. javanicu?n, somewhat paler

on neck and anterior portion of back, the brown with a slight

purplish hue. Spines of posterior back with more black,

usually with black or very short white tips.

Skull. Squamosal region of brain-case narrower when
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compared with A.javanicum, intertemporal constriction well-

maiked, orbital region wider ; rostrum conical, much broaler

than in A. javanicnm, its lateral outline gradually passing

into that of the zygoma. Nasals narrower anteriorly, only

broadening at their posterior end. When viewed in profile,

the zygomatic process of the maxillary is seen to be placed

more vertically, and to be shorter and broader. Lambdoid
crest rising in a straight line, not bent backwards. Infra-

orbital foramen much smaller and more oval, not so distinctly

triangular as in A. javanicum. Outline of occiput trapezoid,

not inflected below as in A. javanicum, as the parocci[)ital

processes are very broad and long, their tips depending

somewhat below condyle, wiiereas in A. javanicum tiiey are

in a line with it, or even above that line. Zygoma much
narrower, so partly causing the shape of the infraorbital

foramen described above. Opening of posterior nares

narrower. Posterior pction of palate narrower, anterior

portion shorter and broader than in A. javanicum. Bullae

very mucii flatter. Lateral margins of basioccipital not

curved as in A.javanicum.
Skull measurements of type :

—

Basal length 98 mm. ; occipito-nasal length 109; length

of frontals 37 ; length of parietals 34 ; length of nasals 3U'5
;

breadth of nasals anteriorly 19; breadth of nasals posteriorly

25; palatal length 51 ;
palatal width (inside m^ 8; width

of zygomatic arches (sutura zygomatico-maxillaris) 56'5

;

width of zygomatic arches (greatest) 60 ; interorbifal width

(lacrymal) 44; interorbital width (proc. postorb.) 40"5;

intertemporal constriction 36 ; length of bulla 18 ; diastema

30 ; length of upper tooth-row (alv.) 24 ; distance of tips

of paroccipital processes from each other 41 ;
" upper "

breadth of occiput 20'5 ; distance from basion to highest

point of occipital crest 31.

Type. Old female. Senckenberg Museum, Frankfuit-n.-M.:

no. 833. Original number 301. Collected by Dr. J. Elbert.

Type locality. Dompu, Sumbawa.
This species is reaiily distinguished from A. javanicum.,

its geographical neighbour, by the different shape of the

occiput, its flit bullse, and smaller size. Photographs of the

skull will be i)ublislied later, together with a complete list of

Dr. Elbert's collections.

In compiling these notes I have been most liberally

assisted by Mr. O. Thomas, London ; Prof. Matschie, Berlin
;

Prof. Trouessart, Paris ; Prof. Allen, New York ; and
Prof. Jacobi, Dresden. I gladly take this opportunity to

thank them most heartily.
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LXXV.

—

Six new Fru't-hats of the Genera Macroglossus

and Sycon} cteris. By Knud Andersen.

I. TIlc Species and Subspecies 0/ Macroglossus.

All known forms of Macroglossus are referable to two

species, M. minimus and M. lagochilus. In the former the

nares are directed more outward than forward, and the

median vertical groove on the upper lip (the continuation of

the internarial groove) is obsolescent or absent ; in the latter

the nares are directed half outward, half forward, and the

median vertical groove on the upper lip is sharply defined.

AJ. minimus ranges from Java eastward to Timor, west and

north-westward to Sumatra, the Malay Peninsula, Siam,

Burma, and Darjeeling. M. lagochilus covers the whole of

Austro-Malaya (thus far no record from the Gilolo group)

and extends west to the Philippines and Borneo. The
two species a[)pear nowhere to occur together.

The name M. minimus, as hitherto understood, covers two
distinct forms. In the one (J7. m. minimus^ the rostrum is,

both absolutely and relatively, shorter, being slightly less

than one-third of the total length of the ^kull, and all

measurements (skull, tooth - rows, external dimensions)

average conspicuously smaller ; in the other {M.m. sobrinus,

subsp. n.) the rostrum is longer, slightly more than one-

third of the skull, and all measurements average larger.

The former (niinimus) is, so far, known with certainty only

from Java (including Madura) and Kangean Islands, and is

probably the truly indigenous Javan race of the species,

whereas the latter {sobrinus) may be presumed originally to

have been confined to S.E. Asia, whence (as soon as altered

physical conditions favoured an extension of its area south-

eastward) it has spread to Sumatra and Java ; even now the

predominant form in Java seems to be minimus. Since

sobrinus (it this hypothesis is correct) has spread south-

eastward to Java, it is by no means unlikely that minimus
has extended its range westward to Sumatra and, perhaps,

to the Malay Peninsula, but as yet there is no conclusive

evidence that such is the case.

A line drawn north-south between the Moluccas and New
Guinea divides the area inhabited by M. lagochilus into a

western and eastern half. The islands of the western half

—

viz., Borneo, the Philippines, Sanghir Islands, Celebes, and
the Amboina group—are occupied by one race [M. I. lago-

chilus) in which tue premolars and molars are not more
reduced in breadth than in M. minimus : those of the eastern
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half—viz., Mysol, New Guinea, the Bismarck Archipelago,

Kej, Arn, Torres Straits, and Solomon Islands—by three

races [M. I. nanus, p?/9'mccw5, and microtus ; the two latter

new), which, all taken together, are characterized, as against

M. I. lagochilus, by still narrower cheek-teeth, and distin-

guishable from each otiier by average differences in the

length of the rostrum or size of the ears.

The new forms may be briefly diagnosed as follows :
—

Macroglossus minimus sobrinus, subsp. n.

Averaging conspicuously larger than M. m. minimus, and
witli relatively longer rostrum. Skull, lambda to gnathion
28"5-29*5 mm. (in M. m. minimus 2i'8-27'5), rostrum,

orbit to nares y-5-10-5 (7-8-8-8), forearm -12-48-5 (40-
44-5).

Type. $ ad, skin with skull, Gunong Igari, Perak ; March,

1898; presented by A. L. Butler, Esq., B.M. 98. 11.29. 1.

Total number of specimens examined, twenty-six (compared

with forty of M. m. minimus).

Macroglossus lagochilus pygmceus, subsp. n.

As M. I. nonus, but rostrum relatively a little shorter, from
orbit to nares 6*8 mm. (against 7*5-8'5 in nanus).

Type. J ad. al. with skull, Mer, Murray Is., Torres Straits,

presented by Professor A. C. Haddon, B.M. 99. 9. 10. 1.

Two specimens examined, both from Murray Is.

Macroglossus lagochilus microtus, subsp. n.

Similar to M. I. pygmceus, but ears relatively smaller

;

length from orifice 11-12*5 mm. (in nanus and 'pygmceus

12-5-13-5), breadth of flattened ear 8-8-5 (9-9-5).

Type. ? ad. al. with skull, Aola, Guadalcanar, Solomon
Is., collected by C. M. Woodford, Esq., B.M. ^^. 1. 5. 14.

Three specimens examined, from the islands of Florida

and Guadalcanar.

II. The Species and Subspecies of Syconycteris.

Seven recognizable forms, referable to three closely related

species, are now known, viz., S. crassa (with five local races),

australis, and naias (sp. n.). In S. crassa the cheek-teeth

are elongate in transverse section (p*, m^, p^, and ruj more
than half as broad as long), and m" and m^ are always present

(cheek-teeth |) ; the species ranges over the whole of the
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Amboina and New Guinea groups of islands, except Wood-
lark Is. In S. australis (Queensland) and S. naias (Wood-
lark Is.) the cheek-teeth are linear (as in MacrogJoxsus

; p^
m\ p4, and m^ only half as broad as long). Tlie former is

in every other respect similar to the New Guinea race

{papnaua) of >S'. crassa, whereas S. naias differs by having

lost the small posterior molar above and below (cheek-

teeth i).

The five subspecies of 8. crassa differ from eacli other only

in general size or in the length of the tooth-rows. Speci-

mens from New Guinea and the Aru Islands {S. c. papuana)

are of medium size ; those from the Key Islands [S. c. hey-

ensis, subsp. n.) have somewhat shorter tooth-rows, those

from the Bismarck Archipelago {S. c. finschi) average a

little smaller ; finally^ east (Trobriand and D'Entrecasteaux

Islands : S.c. crassa) and even more so west (Amboina group :

S. c. major, subsp. n.) of New Guinea the size of the animals

is noticeably increased, though not more so but that there is

still no absolutely hard-and-fast line between papuana and
crassa, nor between crassa and major.

Subjoined brief preliminary diagnoses of the new forms:

—

Sycovycteris crassa keyensis, subsp. n.

Similar in every respect to S. c. papuana, except for the

slightly shorter tooth-rows : c-m^ (crowns) about 7 mm.
as against 7"6-8*8 in papuana.

Type. S ad. al. with skull. Key Is. (purchased), B.M.
99.12.4.2.
Two specimens examined, both from Key Is.

Syconycteris crassa mojorj subsp. n.

As S. c. crassa, but averaging conspicuously larger.

Skull, total length 28-8-29-8 mm. (25-28-8 in all other forms

of the species taken together), c-m^ (crowns) 8*S-9*7 (7-8'8),

forearm 46-49 (39-47).

Type. (J ad. al. with skull, Amboina, presented by
F. Muir, Esq., B.M. 10. 7. 25. 1.

Five examples examined, from Amboina and Ceram.

Syconycteris naias, sp. n.

As S. australis, with the cheek-teeth as narrow (linear) as

in that species, but m^ and nig absent.

Type. ? ad. al. with skull, Woodlark Is., collected by

A. S. Meek, B.M. 96. 11. 5. 29.
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LXXVI.

—

A new Unstcdked Crinoidfrom Christmas Island.

By Austin Hobart Clark.

While visiting the British Museum recently I found among
the collections there a curious little comasterid which had
been obtained at Christmas Island. I urged Professor Bell

to describe it in order that I might mention it in my report

upon the * Investigator ' crinoids, but with his characteristic

generosity he suggested that it would be more fitting were
I to do it, as I had become so deeply engrossed in the study

of these animals.

This little comasterid represents a new species of the

genus Comissia, a genus including eight species, occurring

from South-eastern Africa to Ceylon and thence eastward to

the Philippine Inlands, all of which have been described

since the publication of the ' Challenger' report.

The species of the geiiu-i Comissia never have more than

ten arms ; the cirri are always numerous and well-developed,

and the distal cirrus segments always bear spines or tubercles

on the dorsal surface, this serving to differentiate them at

once from the species of Comatula and Cominia, the cirri of

which are invariably smooth.

Comissia has no very close relatives in the East Indian

region, though it falls in the same subfamily, Cajnllasterinse,

as Cajnllaster and Comatella, but in the West Indies it is

represented by the allied Leptonemaster and Comatilia.

The species of Comissia are all sublittoral, occurring

between 17 and 100 fathoms ; though none of them inhabit

water of any great depth, none have ever been found at the

surface.

The new form described below differs somewhat abruptly

from all the others in the genus in the great length of the

teeth of the comb on the earlier pinnules, and by the large

proportion of pinnulars occupied by the comb. It may be

described as follows :

—

Comissia pectinifer^ sp. n.

Description.—Centrodorsal moderately large, with a mode-
rately large flat dorsal pole and three closely crowded
marginal rows of cirrus sockets.

Cirri xxxiv. 14-16 (usually 16), 14 mm. long; the eighth

is a transition segment ; the longer proximal segments are

nearly twice as long as broad, slightly constricted centrally
;
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the two segments preceding the penultimate are sqnaiish to

one-third broader than long ; the outer segments (beyond

the transition segment) are very liighly polished and bear

small dorsal tubercles.

The ten arms are about 90 mm. long ; the elements of the

IBr series appear in external view to be united by syzygy,
and are well separated laterally ; tiie arms resemble those of

Comissia lutkeni ; the brachials overlap rather strongly.

The distal intersyzygial interval is usually three oblique

muscular articulations.

Pi to />4 provided with combs; p^ is about 12 mm. long,

and has a comb with about twenty-five exceptionally long

teeth; the comb of j\ has fitteen or sixteen teeth, beyond
which extends a toothless tip ; only nine segments of p^ are

not supplied with teeth.

Hah. Christmas Island ; the type is in the British

Museum.

The other known species of the genus Comissia are :

—

Comissia ignota, A. 11. Clark: Amirante Islands; 17
fathoms.

Comissia i^^fegrina (Bell) : Macclesfield Bank ; 55-60
fathoms.

Comissia liltJceni, A. H. Clark : Philippine Islands;
49-71: fathoms.

Comissia dumetum, A. H. Clark : Philippine Islands
;

58 fathoms.

Comissia hispida, A. H. Clark: Philip])ine I.-^lands ; 51
fathoms.

Comissia liorridus, A. H. Clark : Philippine Islands ; 58
fathoms.

Comissia scitulus, A. H. Clark: Philippine Islands; 58
fathoms.

Comissia sp. (figured, as a ten-armed specimen of Coman-
thus parvicirra, in Chadwick, ' Rep. Ceylon Pearl Oyster
Fisheries,' Part ii., Su[)plementary Report xi., plate, fig. 13) :

Ceylon; about 100 fathoms.
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BIBLIOGRAPHICAL ^^OTICE.

A Swedish Expedition to Kilimanjaro.

WissenscJiaflliche Ergehnisseder Schwedischen Zuologischen Expedition

nach dem Kilimandjaro, deni Mem und den Unir/ebenden Massai-

steppen, Deutsch-Ostafrikas, 1905-1906, unter Litung von Prof.

Dr. Vngve Sjostedt. Band I. Abteilung 1-7, pp. 848, 31 plates

;

Band II. Abteilung 8-14, pp. 844, 19 plates; Baud III. Ab-
teilung 15-22, pp. 636, 37 plates. Stockholm : Palmqiiist's

Aktiebolag, 1910.

De. Yngvk Sjostedt, of the Stockholm Natural History Museum,
after his return from a short zoological excursion in West Africa,

was inspired with an intense desire to make a detailed zoological

survey of the mightiest African mountain and the surrounding

district. A patriotic Swede, Herr Gustaf Palmquist, generously

provided all the necessary funds, and in April 1905 Dr. SjiJstedt

left Stockholm for Africa, accompanied by his taxidermist. He
landed again in Sweden in August 1906 with enormous collections

of almost every class of animal ; some idea of the size of the collec-

tions is given by the following statistics :—they formed 137 coolie

loads, and comprised 59,000 specimens, referable to 4300 species, of

which 1400 were new to science.

The results of a study of these collections are set forth in three

large volumes. Each volume is made up of several Abteilungen,

most of which again are subdivided into memoirs, which were issued

separately in 1907-1910. There are no fewer than eighty-five of

these memoirs, contributed by a cosmopolitan array of sixty

zoologists. Dr. Sjostedt, besides writing a " Vorwort," is respon-

sible for eleven of these memoirs, viz. those dealing with Aves,

QCstridae, Odonata, Termites, Orthoptera (5), Crustacea Decapoda,

and an interesting account of " myrmecophilous " Acacias. In

the " Vorwort " a general account of the faunas of the different

areas visited is given. Dr. Sjostedt divides Kilimanjaro into the

following zones:—(1) The steppes or prairies, 750-1000 m.

:

the Masai dwell and herd their cattle in this region, which is,

moreover, a perfect paradise for the big-game hunter. (2) The
cultivated zone, extending up to 1900 m., inhabited by Bantu

negroes, with their plantations of bananas, beans, and millet.

(3) The rain-forest, 1900-3000 m. (-1) Mountain plateaux (Berg-

wiesen), 3000-4400 m. (5) High alpine zone, extending from

4400 m. to the summit. JDr. Sjostedt, who claims that he is the

first zoologist to reach the snowfields of Kilimanjaro, found at

.the border of the snow (5500 m.) a Collemhola living under

stones and a Lycosid spider, which he suggests lives on " Winter-

miicken," Large collections were also made on the neighbouring

Mt. Meru, and the caves at Tanga near the coast were explored.

Dr. Einar Lonnberg describes the mammals, reptiles, batrachians,

and fishes. Only three new species of mammals w^ere obtained—

a

bat and two hyenas,—but about half a dozen new local races or
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subspecies are described, amongst them the Kilimanjaro lion. Lions
abounded in the steppe-zone, but only two examples were shot, and
one of those was diseased, its nasal cavity being tilled with Penta-
stomids and Nematodes. Concerning the very asymmetrical skull

of a giraffe with large exostoses on the right side and the right

ossicone much thicker and shorter than the left, Dr. Lonuberg makes
the interesting suggestion that the asymmetry was brought about
by the giraffe always butting with the right side of the head. A
very similarly deformed skull has been obtained by Major Powell-
Cotton in S. Lado. Considering that thirteen bird-collectors have
visited Kilimanjaro, Dr. Sjostedt did well to find seventy-five species

new to the district, three new species and one new subspecies ; his

bionomic notes are full of interest to the ornithologist. It was, of

course, amongst the Invertebrata that the largest haul of new
species was made, and the great majority of these are insects. The
adult of one of the three ffistrid larva3 which infest the East-
African rhinoceros was successfully bred, and proves to be a new
species, SpatMcera meruensis; it is interesting to note that this fly

is a good mimic of a large Sphegid wasp, as was noted by Mr. S. A.
Neave in N.E. Ehodesia. Dr. Sjostedt neglected no method whereby
his collections might be increased : on setting fire to the grass in

the prairie zone he observed hundreds of insects fleeing before the
flames and smoke ; amongst them were numerous Phasmidae, which,
on account of their cryptic habits and appearance, had till then
defied the closest scrutiny of the collector. One of the most
interesting memoirs is that in which the peculiar growths on acacia-

trees inhabited by ants are discussed. Dr. Sjostedt believes that

the ants have nothing to do with the production of the " galls," but
that they have merely taken advantage of strictly normal structures

which happen to be suitable as shelters and nesting-places. Thus
he brings his observations into line with those of recent workers
on " myrmecophily " in plants, and consequently is in opposition

to the school typified by Belt and Beccari.

Enough, perhaps, has been said to show that these volumes,

besides containing a wealth of information for the pure systematist,

bristle with points of general interest for all naturalists. It is

difficult to know if Dr. Sjostedt is more to be congratulated on the

energy and zeal with which, in sjute of attacks of malaria and
blackwater fever, he formed these immense collections, or on the
catholicity of his owii studies of his collections, or on the

rapidity with which these volumes have been published. To bring
to a successful issue a monograph of this nature within four years

is a work of which any man might well be proud. I can find only

two words of adverse criticism. No good map accompanies the

volumes. It is a pity that the proofs of thosenon-British zoologists,

who elected to write their memoirs in English, were not more care-

fully revised ; we should then have been spared such barbarisms as

"youngs " (for " young ones "), "splitted up," and " changements."

E. S.
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PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

JaQuary 11th, 1911.— Prof. W. W. Watts, Sc.D., M.Sc, F.R.S.,

President, in the Chair.

The following communication was read :

—

' On a Collection of Insect-Remains from the South Wales
Coalfield.' By Herbert Bolton, F.R.S.E., F.G.S., Curator of

the Bristol Natural History Museum.

The Author describes nine examples of insect-remains, all being,

with one exception, blattoid in character. Seven are described

as new species. Six of the specimens were obtained from the

horizon of the Mynyddislwyn Vein and Swansea Four-Foot Seam
;

two from shales associated with the Graigola Seam, and a 22-inch

seam occurring 40 yards below it ; while one specimen was found
in shales associated with the Rhondda No. 2 Seam, and therefore

on the same horizon as the example of Etoblattina (Arcliimy-

lacris) woodward!, Bolton, previously described by the Author
in the ' Geological Magazine ' for 1910, p. 147.

The whole of the insect-remains are referable to three horizons

—

one at the base of the Upper Series of the Coal Measures, and two in

the upper part of the Pennant Series. Two indeterminate species

are referred to the genus Archimi/lacris, two to Hemimylacris, one

to ArcfiimyJacris (Schizohlatta), one to Archimi/lacris (EtoUattina)

,

one to Gerablattiua (AphtliorohJattina), one to Orthomijlacris, and
one to LamproptiUa. The last-named genus is new to the British

Coal Measures. Attention is drawn to the association of the blattoid

remains with Cordaites leaves bearing the impressions of the tests

ot Spiro7'his pusillus. The suggestion is put forward that possibly

Carboniferous cockroaches were not only phytophagous in habit,

but frequented decaying Cordaites leaves in order to feed upon the

Spirorhis.

The presence of Archimylacrid and Orthomylacrid forms, no

less than the ])resence of a species of LamproptiUa, is considered

indicative of a considerable advance in insect development in the

British Carboniferous beyond the more primitive palaeodictyopteran

types; while their abundance in the Pennant and Upper Series of the

South Wales Coalfield may justify the hope of finding more primitive

forms at a lower horizoij in the same coalfield. Their occurrence may
also be indicative of the remains of a terrestrial fauna somewhere
in the South Wales Coal Measures.
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ifarch 8th, 1911.—Prof. W. W. Watts, Sc.D., M.Sc.j F.R.S.,

President, in the Chair.

The following communication was read :

—

' Contributions to the Geology of Cyrenaica.'
By Prof. J. W. Gregory and others.

(i) The Geology of Cyrenaica. By John Walter Gregory,
D.Sc, F.R.S., F.G.S., Professor of Geology in the University
of Glasgow.

According to the scanty evidence available in 1908 regarding
Cyrenaica, which Hildebrand described in 1904 as ' heute noch
so gut wie unbekannt,' the country might be interpreted as a
fragment of a mountain-loop, an off-branch from the Atlas, or as a
plateau of Miocene rocks.

In a journey across the country, the Author found that it was
a plateau of Lower Kainozoic Limestones, which are classified as
follows :

—

Oligocenk Ojrene Limestones.

(Aquitanian)

ISlonta Limestones = Priabonian.

Derna Limestones = Moqatlam Series of Egypt.
Apollonia Limestones = Libyan Series of Egypt.

Some Miocene limestones occur in places on the plateau, and lying against
its western foot.

These rocks are all limestones, containing very little clastic

material. They must have been deposited in a clear sea, at depths
ranging down to nearly 1000 fathoms.

Intervals of shallow sea are indicated by some limestone-con-

glomerates and a band of coral-reef limestone. The country was
uplifted in later Miocene times, and was then part of a wide land
which included Crete and occupied the site of the ^gean Sea.

This land was broken up by great subsidences, which left Cyrenaica
as a horst bounded by fault-scarps on the north and west.
Eastwards the country sinks by a slight dip and a succession of

faults, until the Miocene limestones, which occur on the plateau
in Cyrenaica, are at sea-level on the coasts of Western Egypt.
Cyrenaica may thus be regarded as part of the western limb of
the geosyncline of Western Egj-pt.

The formation of the river-valleys probably began during a period
of wetter climate than the present, but there is no evidence of any
appreciable change in the climate or water-supply since the date
of the Greek and Roman colonization.

Ann. & Mag. N. Hist. Ser. 8. Vol. vii. 43
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Andrena, new species of, 229,

Androgynella, characters of the new
genus, 313.

Anita, new species of, 282.

Annandale, Dr. N., on some barnacles

of the genus Scalpellum from the

Iri.-h Seas, 588.

Anuehda, new, 149, aS8, 495, 507.

Anolis, new species of, 19,

Anomis, new species of, 78.

Antheua, new species of, 554.

Authopora, new species of, 493.

zonata, remarks on, 491.

Antichloris, new species of, 181.

Autiopha, new species of, 263,

615.

Apis, new species of, 319.

Aptilosia, characters of the new
genus, 357.

Arachnida, new, 220.

Arachnoididae, characters of the new
family, 603.

Arctitis, new species of, 636.

Argyroeides, new species of, 179.

Arhacia, new species of, 266, 615.

Aroa, new species of, 546.

Arrow, G. J., on the dynastid genus
Lonchotus, 84 ; on the lamellicorn

beetles of the genus Golofa, 130 :

on lamellicorn beetles belonging to

the subfamilies Ochodaeinse, Orph-
ninae, Hybosorinoe, and Trogiuse,

390 ; on the Dynamopinae, a new
subfamily of lamellicorn beetles,

610.

Arvicanthis, new species of, 460.

Asteroidea, new, 89.

Asura, new species of, 537.

Automolis, new species of, 183.

Axiagastus, new species of, 345.

Azaxia, new species of, 615.

Bagisara, new species of, 48.

Balbura, new species of, 361.

Bauasa, new species of, 251,

Barbus, new species of, 374.

Bardaxima, new species of, 263.

Barydia, new species of, 57.

Basilodes, new species of, 47.

Belonogaster, new species of, 99.

Bendis, new species of, 71.

Berycomorphi, on the anatomy and
classification of the, 1.

Bethune-Baker, G. T., onnew African
heteroeera, 530, 553.

Blera, new species of, 618.

Bolton, H., on insect remains from
the South Wales Coalfield, 648.

Books, new:—Andrews's Descriptive
Catalogue of the Marine Reptiles
of the Oxford Clay, 141 ; Hamp-
son's Catalogue of the Lepidoptera
Phalsenae in the British .Museum,
vol. X., 222; Kunkel's The Am-
phipoda of Bermuda, 416; Wissen-
schaftliche Ergebnisse derSchwed-
ischeu Zo()logi.«chen Expedition
nach dem Kilimandjaro &c., 646.

Bothrocoris, new species of, 347.
Boulenger, G. A., on new reptiles

from S. America, 19; on three new
characinid fishes from Colombia,
212 ; on new freshwater fishes

from Guinea, 373 ; on a new cich-

lid fish from Mashonaland, 377
;

on a new species of Polvpterus
from Liberia, 377.
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Brachylia, new species of, 290.

Bryolymriia, new species of, 45.

Buruup, H. C, revision of Melvill
and Ponsonby's Survey of the
S. African species and varieties of
Pupa, 401.

Butbus minax, note on, 217.
Byblisia, new species of, 575.
Calidota, new species of, 613.
Callicebus, new species of, 6C6.
Callierges, new species of, 38.

Calymniodes, new species of, 46.

Campometra, new species of, 51.

Caotbecouidea, new species of, 351.

Capnodes, new species of, 64, 539.

Castnia, new species of, 191.

Catada, new species of, 540.

Catarctia, new species of, 558.
Celama, new species of, 355.

Cerastus, new species of, 470.
Cerura, new species of, 267.

Ceryx, new species of, 530.

Cbadisra, new species of, 279.

Cbfetozone, new species of, 160.

Chalcoesia, new species of, 47.

Cbampion, G. C, on new Cui-cu-

lionidfe from Central and Soutb
America, 94.

Cbaradra, new species of, 49.

Cbelycoris, new species of, 244.

Cbionajmia, new species of, 534.

Chiro]^fodomys, new species of, 206.

Cbrostoioma, new species of, 175.

Cbrysectropa, cbaracters of tbe new
genus, 566.

Cbrysocblorosia, new species of, 363.

Cbrysoploma, new species of, 566.

Cbrysopsycbe, new species of, 562.

Cbrysostola, new species of, 180.

Cbytonyx, new species of, 42.

Cicinnus, new species of, 191.

Cirratulidse, notes on, 151.

Cirratulispio, cbaracters of tbe new
genus, 167.

Cirratulus, new species of, 162.

Clapbe, new species of, 371.

Clark, A. H., on a new unstalked
criuoid, 644.

Clark, 13 . L., on tbe genera of recent

Clypeastroids, 593.

Clausilia, new species of, 471.

Cleapa, new species of, 559.

Clemensia, new species of, 366.

Cletomorpba, new species of, 583.

Cloeotus puncticoUis, new name for,

397.

Cloesia, new species of, 362.

Clvpeastridge, cbaracters of tbe new
family, 603.

Clypeastroids, on tbe genera of

recent, 593.

Cockerell, T. D. A., descriptions and
records of bees, 225, 310, 485.

Coeui]_ieta, new species of, 56.

Cognetti de Alartiis, Dr. L., on tbe
Oligocbaetaof Travancore, 494; on
a new species of Polvtoreutus, 507.

Coleoptera, new, 86, 94, 136, 390,612.
Comissia, new species of, 644.

Coretbra, new species of, 399.

Corma, new species of, 555.

Correbia, new species of, 182.

Correbidia, new species of, 183.

Cosmosoma, new species of, 175.

Cossula, new species of, 632.

Coisus, new species of, 632.

Cratosomus, new species of, 97.

Crinoid, on a new unstalked, 644.

Crocidura, new species of, 117.

Crocisa, new species of, 311.

Cropia, new species of, 39.

Crustacea, new, 510, 589.

Curimatus, new species of, 213.

Curvella, new species of, 472.

Cyrenaica, on tbe geology of, 649.

Dasycbira, new species of, 548.
Dasycbirana, cbaracters of tbe new

genus, 550.

Dasylopbia, new species of, 264.
Dasypoda, new species of, 226.

Diarbabdosia, new species of, 368.

Dlcentria, new species of, 268.
Dicbelacera, new species of, 214.

Bicraeodon, new species of, 396.
Biploptera, new, 98.

DipodiUus, new species of, 620.

Diptera, new, 213, 399, 586.
Dirpbia, new species of, 622.

Distant, W. L., rbyncbotal notes,

242, 338, 576.

Disticbodus, new species of, 373.
Dolicbesia, cbaracters of tbe new

genus, 362.

Dollman, G., on a new geniis of
molossine bats from W. Africa,

210 ; on mammals from Britisb
E. Africa, 518.

Doratopteryx, new species of, 573.
Dottia, cbaracters of tbe new genus,

621.

Drawida, new species of, 495.

Druce, H., on beterocera from Tro-
pical S. America and two new Geo-
metiidee from W. Africa, 287.
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Dynamopin£e, characters of the new
subfamily, 610.

Dynamopus, new species of, 612.

Dyomyx, new species of, 61.

Dyops, new species of, 64.

Ea, characters of the new genus,
2o7.

Ecdemiis, new species of, 180.

Echinosaura, new species of, 23.

Ecpantheria, new species of, 180.

Eigenmann, Prof. 0. H., on two new
tetragonopterid fishes, 215.

Elis, new species of, 305.

Emarginea, new species of, 45.

Emballonura, new species of, 384.

Ennea, new species of, 463.

Entomostraca, on freshwater, from
Egypt and the Soudan, 25.

Epeolus, new species of, 234.

Epicerura, characters of the new
genus, 557.

Epidonta, characters of the new
genus, 555.

Epimys, new species of, 205, 461,

524, 590.

Epitelia aculeata, note on, 105.

Eressades, characters of the new
genus, 531.

Eriopyga, new species of, 33.

Euagra, new species of, 612.

Eucapnodes, new species of, 539.

Eucereon, new species of, 182.

Euchromia, new species of, 531

.

Eucyane, new species of, 288.

Eucyrtothynnus, new species of,

800.

Eudontomyzon, characters of the
new genus, 200.

Euproctis, new species of, 541.

Euproctoides, characters of the new
genus, 544.

Euryaspis, new species of, 345.

Fauxulus, new species of, 470.

Eibulariidse, characters of the new
family, 604.

Fisher, W. K., on two new genera
of starfishes, 89.

Fishes, on the anatomy and classifi-

cation of, 1, 120, 193, 204, 259,

294, 320,327 ; new, 197, 212, 215,

373, 377, 477.

Focilla, new species of, 71.

Foerster, Prof. F., on a new marsu-
pial, 337.

Galeacius, new species of, 242.

Gambiana, characters of the new
genus, 339.

Gammarus campylops, note on, 397.

Gazera, new species of, 192.

Geodena, new species of, 560.

Geological Society, proceedings of

the, 142, 223, 648.
Georychus, new species of, 462, 592.
Geotria, new species of, 196.

Gilchrist, Dr. J. D. F., on new fresh-

water fishes from S. Africa, 477.

Givira, new species of, 629.

Glocia, new species of, 564.

Glyphidrilus annandalei, note on,'

502.

Golofa, new species of, 138.

Goniorphnus, characters of the new
genus, 395.

Gonodonta, new species of, 83.

Graphigona, new species of, 190.

Gregory, Dr. J. VV., on the geology
of Cyrenaica, 649.

Gudea, characters of the new genus,

348.

Gurney, 11., on freshwater entomo-
straca from Egypt and the Soudan,
25.

Hferomys, characters of the new
genu^, 207.

Halisidota, new species of, 184."

Hapalonychus, new species of, 396.

Harding, W. A., on a new leech

from Egypt, 388.

Hemiceras, new species of, 282.

Hemidactylus, new species of, 19.

Hemipecten, new species of, 628.

Heorta, new species of, 262.

Heriades, new species of, 314.

Herrichella, characters of the new
genus, 245.

Heterocampa, new species of, 272.

Heterochroma, new species of, 40.

HeterojDtera, new, 242, 338, 576.
Hilipus, new species of, 94.

Hirst, S., on scorpions and Solifiigse

from the Soudan, 217.

Holophaea, new species of, 178.

Homodes, new species of, 539.

Homoeocera, new species of, 287.

Homorus, new species of, 472.

Hoplistodera, new species of, 344.

Hume, Dr. W. F., on the effects of

secular oscillation in Egypt during
the Eocene and Cretaceous periods,

142.

Hyalurga, new species of, 288.

Hylesia, new species of, 622.

Hymenoptera, new, 98, 225, 297, 310,
"479, 485.
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Ilyperoai'tii, synopsis of tlie, 193.

Hypocrisias, new species of, 186.

Hyponerita, new species of, 187.

Hypopta, new species of, 632.

Ilema, new species of, 534,

luiouii, on the anatomy and classifi-

cation of the, 120.

Isanthreue, new species of, 173.

Jalina, characters of the new genus,

581.

Jalloides, new species of, 349.

Jaminia, new species of, 470.

Janeirona, characters of the new
genus, 352.

Joseph, E. G., on the lepidoptera

collected by W. J. Burchell in

Brazil, 9.

Josiomorphia, new species of, 289.

Jukes-Browne, A. J., description of

Venus stiinpsoiii, Gould, 133.

Kapunda, characters of the new
genus, 341.

Kenia, characters of the new sub-

genus, 473.

Kerodou, new species of, 008.

Kirby, W. F., on a new species of

Temnophyllus, 93.

Kloss, C. B., on new mammals from
the Malay Peninsula, 115.

Knodus, new species of, 216.

Krapfiella, characters of the new
genus, 472.

Kurnaina, characters of the new
genus, 578.

Labeo, new species of, 477.

Lacipa, new species of, 544.

Lselia, new species of, 547.

Laganidse, characters of the new
family, 604.

Lamellicorns, on a new subfamily

of, 610.

Langsdorphia, new species of, 291.

Lanopis, new species of, 255.

Lebeda, new species of, 369.

Lebiasina, new species of, 212.

Leipaxis, new species of, 566.

Lentagena, new species of, 631.

Lepidoptera, on the, collected by W.
J. Burchell in Brazil, 9 ; new, 33,

173, 237, 262, 287, 355, 530, 553,

612.

Leptognathus, new species of, 24.

Leptolepida, characters of the new
genus, 559.

Letis, new species of, 187.

Leucoma, new species of, 540.

Limicolaria, new species of, 471.

Lirimiris, new spfcies of, 267.

Lithanthidium, characters of the
new genus, 225.

Lobeza, new species of, 282.

Lonchotus, new species of, 84.

Lophuromys, new species of, 381.

Loxa, new species of, 249.

Loxophlebia, new species of, 174.

Luciocharax, new species of, 212.

Lumbricus herculeus, on parasitic

castration in, 335.

Lycomorphodes, new species of, 364.
Lymantriades, characters of the new

genus, 551.

Macaca, new species of, 116.

M'Intosh, Prof, on the American
Syllides verrilli, 145; on Nevaya
whiteavesi, 149 ; on the British

CirratulidiB, 151 ; on the Cirra-
tulidfe dredged by the Por-
cupine, 162 ; on the Cirratulidse

from the Gulf of St. Lawrence,
168 ; on the structure of Magelona,
417.

Macristium chavesi, on the systematic
position of, 204.

Macrocneme, new species of, 287.
Macroglossus, new subspecies of, 641.
Macroplectra, new species of, 569.
Macroptila, new species of, 357.
Macropus, new subspecies of, (;09.

Magelona, on the structure of, 417.
Malocampa, new species of, 017.
Mammals, new, 113, 115, 205, 210,

337, 378, 383, 384, 457, 513, 518,
590, 606, 609, 634, 641.

Marmosa, new species of, 514.
Mazacyla, new species of, 78.

Meade- Waldo, G., on new species of
Diploptera, 98.

IMegachile, new species of, 315, 486.
Megascolex, new species of, 498.
Megymenum, new species of, 353.

Melanacanthus, new species of, 585.
Melecta, new species of, 227.
Meragisa, new species of, 618.
Mesomys, new species of, 607.
Mesothen, new species of, 174.
Metallosia, new species of, 369.
Metalobosia, new species of, 364.
Metanastria, new species of, 370, 564.
Metarctia, new species of, 532.
Metatropis, new species of, 585.
Microcyprini, on the osteology and

classification of the, 320.

Microtus, new species of, 209, 383.
Miltochrista, new species of, 537.
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Miresa, new species of, 568.

Moina, notes on species of, 27.

Mollusca, new, 412, 463.

Molossops, new species of, 113.

Monda, new species of, 576.

Monodes, new species of, 43.

Moonta, characters of the new genus,

338.

Murgantia, new species of, 251.

Mus, new species of, 119.

Myonotus, characters of the new
genus, 91.

Myzine, new species of, 302.

Nannocharax, new species of, 374.

Nearchaster, characters of the new
genus, 91.

Nectariua azteca, new name for, 112.

Neniatobrycon, characters of the

new genus, 215.

Neocensorinus, definitions of the new
generic name, 258.

Neomenestheus, characters of the

new genus, 342.

Neurosymploca, new species of, 574.

Nevava, characters ofthe new genus,

149.

Nodozana, new species of, 364.

Nola, new species of, 534.

Nomada, new species of, 230.

Nomioides, new species of, 235.

Notoplusia, new species of, 616.

Ocha, new species of, 372.

OchodJBus, new species of, 391.

Odozana, new species of, 363.

ffinomys, new species of, 378.

Ogdoconta, new species of, 44.

Okeanos, characters of the new genus,

347.

Oospila, new species of, 293.

Opeas, new species of, 474.

Ophisma, new species of, 62.

Oplomus, new species of, 252.

Oraesia, new species of, 81.

Ormiscodes, new species of, 621.

Orthoptera, new, 93.

Orygia, new species of, 545.

Othoes, characters of the new genus,

220.

Othorene, new species of, 626.

Palarus, new species of, 481.

Palindia, new species of, 58.

Paudiuus exitialis, new variety of,

219.

Paradiastema, new species of, 556.

Paradoxurus, new species of, 634.

Paragetor, characters of the new
genus, 571.

Parajalla, characters of the new
genus, 253.

Paralincus, characters of the new
genus, 246.

Paranerita, new species of, 187, 614.

Parapirga, characters of the new
genus, 552.

Paraplectra, characters of the new
genus, 570.

Paraproctis, characters of the new
genus, 543.

Parasa, new species of, 508.

Paratalara, new species of, 366.

I'araxena, characters of the new
geuus, 544.

Parazana, characters of tlie new
genus, 555.

Parevia, new species of, 613.

Pelmatochromis, new species of,

377.

Pelochyta, new species of, 184.

Peudulinus, new species of, 580.

Peratodonta, new species of, 558.

Percoids, on the cirrhitiform , 259.

Pericopis, new species of, 288.

Petersius, new species of, 373.

Petoptila, new species of, 573.

Phalanger, new species of, 337.

Phereclus, new species of, 247.

Phiala, new species of, 554.

Phodotes, new species of, 513.

Phuphena, new species of, 42.

Pipistrellus, new species of, 458.

Piramurana, characters of the new
genus, 582.

Pisidium, new species of, 475.

Pitthea, new species of, 560.

Placobdella, new species of, 383.
Planois, new species of, 256.

Platoeceticus, new species of, 634.

Platynopus, new species of, 351.

Plecotus, new species of, 209.

Plusia, new species of, 50.

Plusiodonta, new species of, 82.

Plutellus, new species of, 497.

Po3ctes, new species of, 49.

Pohenus, new species of, 558.

Polistes, new species of, 101.

Polybia, new species of, 108.

Polypterus, new species of, 377.

Polytes, new species of, 243.

Polytoreutus, new species of, 507.

Poresta, new species of, 264.

Presbytis, new species of, 116.

Preston, H. B., on new species of

land and freshwater siiells from
British E. Africa, 463.
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Prionodactylu3, uew species of, 23.

Propyria, new species of, 183, 613.

Prosopis, new species of, 233.

Piumala, uew species of, 183.

Pseudarctia, characters of the new
genus, 540.

Pseudobebseus, characters of the
new genus, 254.

Pseudomantria, characters of the
new genus, 572.

Pseudosoloe, characters of the new
genus, 553.

Psilacron, new species of, 271.

Psilopleura, neAv species of, 178.

Psychogena, characters of the new
genus, 633.

Psychouoctua, new species of, 628.

Pupa, on the South African species

of, 401 ; new varieties of, 412.

liacheospila, new species of, 293.

Rachis, new species of, 469.

Rebmanniella, characters of the new
section, 471.

Kegan, C. Tate, on the anatomy and
classification of the Berycomorphi
and Xenoberyces, 1 ; of the Iniomi,

120; synopsis of the Marsipo-
branchs of the order Hyperoartii,

193 ; on the systematic position of

Macristium chavesi, 204 ; on the

cirrhitiform percoids, 259 ; on the

anatomy and classification of the

Salmoperc«,294; on the osteology

and elasi?itication of the Micro-
cyprini, 320; on the classification

of the Synentognathi, 327.

Reptiles, new, 19.

Rhanidophora, new species of, 538.

Rhipidomys, new species of, 1 14.

Rhuda, new species of, 279, 617.

Rhynchotal notes, 242, 338, 576.

Rifargia, new species of, 281.

Rceselia, new species of, 355.

Rosema, new species of, 292.

Rothschild, the Hon. W., on a new
marsupial, 337.

Safia, new species of, 54.

Saliuuca, new species of, 575.

Salmopercse, on the anatomy and
classification of the, 294.

Sapyga, new species of, 309.

Saro^^a, new species of, 173.

Sastragala, new species of, 354.

Saurita, new species of, 178.

Scalpellum, new species of, 589.

Schaus, W., on new heterocera from
Costa Rica, 33, 173, 262, 355, 612.

Schwarz, E., on new Asiatic mam-
mals and on Viverra fasciata, Gm.,
634.

Sciurus, new species of, 117, 639.

Scolia, new species of, 308.

Scorpions from the Soudan, on, 217.

Scrancia, new species of, 556.

Scutellidae, chai'acters of the new
family, 604.

Sexton, E. W., on a new amphipod,
510.

Simulium, new species of, 586.

Sollas, Miss I. B. J., on parasitic

castration in the earthworm, 335.

Somara, new species of, 570.

Speocropia, new species of, 38.

Sphecodes, uew species of, 228.

Spilothynnus, new species of, 297.

Staphvliuochrous, new species of,

674^

Stauropus, new species of, 557.

Stenocercus, new species of, 22.

Strand, E., notes on the cocoons and
descriptions of four new species of

the genus Trichostibas, 237.

Summers, Miss S. L. M., on a new
species of Tabanidre from British

Guiana, 213 ; on a new species of

Simulium from the Siamese Hills,

586.

Syconycteri?, new species of, 642.

Syllides verrilli, remarks on, 145.

Svnentognathi, on the classification

'of the, 327.

Synodontis, new species of, 375.

Synoeca, note on the habits of species

of, 105.

Syntomi.a, new species of, 5-30.

Systropha, new species of, 227.

Tabanidse, new species of, 213.

Talara, new species of, 365.

Tambourina, characters of the new
genus, 577.

Taragama, new species of, 561.
Tatera. new species of, 521.

Taterillus, new species of, 459, 520.

Tathorhyncus, new species of, 538.

Temnophyllus, new species of, 93.

Terina, new species of, 560.

Thamnomys, new species of, 381, 527,
Thapsia, new species of, 466.

Theobald, F. V., on a new African
Corethra, 399.

Thomas, O., on three new S. African
mammals, 113 ; on new Asiatic
Muridse, 205 ; on new African
Muridfe, 378 ; on a new vole from
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Eastern Asia, 383 ; on new raain-

mals from Dutch New Guinea,

384 ; on mammals from Northern
Nigeria, 457 ; on new mammals
from Tropical S. America, 513 ; on
three new African rodents, 590

;

on three new mammals from the

Lower Amazons, 606 ; on a new
kangaroo from Western Australia,

G09.

Thompson, W. W., on new fresh-

water fishes from S. Africa, 477.

Thosea, new species of, 567.

Thyone, new species of, 362.

Tilapia, new species of, 376,

Tiphia, new species of, 307.

Trabala, new species of, 564.

Trachycystis, new species of, 468.

Trachyptena, characters of the new
genus, 672.

Trichiura, new species of, 565.

Trichostibas, new species of, 237.

Trigena, new species of, 631.

Trinca^ellius, new species of, 248.

Trissophaes, new species of, 189.

Trotonotus, new species of, 658.

Tryphosites, new species of, 510.

Tupaia, new species of, 116.

Turner, R. E., notes on fossorial

hymenoptera, 297, 479.

Turrana, characters of thenew genus,

579,

Typouiys, characters of the new
genus, 382.

Uromys, new species of, 208, 386.
Utana, new species of, 346.

Yaricorhinus, new species of,

477.

Venus stimpsoni, description of, 133.

Vespa, new species of, 104.

Viverra fasciata, note on, 638.

A^iverricula, new subspecies of,

637.

Walker, A. O., on Gammarus cam-
pylops. Leach, 397.

Watney, Miss G. R., on the zonal
classification of the Salopian rocks

of Cautley and Ravenstonedale,
223.

Welch, Miss E. G., on the zonal

classification of the Salopian rocks

of Cautley and Ravenstonedale,
223.

Woodward, Dr. A. S., on recent

excavations in the cavern of La
Cotte, 144.

Xenoberyces, on the anatomy and
classification of the, 1.

Xerus, new species of, 518.

Xiphonycteris, characters of the
new genus, 210.

Xylocopa, new subspecies of, 310.
Zeuzera, new species of, 291, 628,
Zingis, new species of, 467.

END OF THE SEVENTH VOLUME,

PRINTED BY TAYLOR AND FBANCIi
RED LION COURT, FLEET STREET.



Anu. Sf Maq. Nat. Hist. S. §. Vol. VII. PI. I.





MuL.^a Mccq.J^al.Hist. S. 8. Vol.VlI. PLII.

J.Green, lith.





Ann. 6)- Mag. Nat. Hist. S. ^. Vol. VII. PI. III.





jiTKKs-BRowNE. Alui. ^j" Mcuj. Niit. H'lst. S. §. Vol. VII. PL 71

VENUS STIMPSONI, Gould.





Aron..& JfcM/. . Va.i.Ilist . S. 8. VoL . VII. Pi . V.

A.K.Walker del
J.Gree:\ litl^.





Arut.i^Mcvg.J^ctl.Hist.S.8. Vol. VIl.Pl.VI.

A.H.Walker- del. J. Green liLh.





. 4n?, .i^- Jfaff. .Nat.Hist . S. 8. Vol . VJI . PL . VU.

A.H.Walker del. J. Sreen. litK.





Atin. 4- Mag. Nat. Hist. S. S\ Vol. VIJ. Fl. VIII.

Qpo ,

S'fJO ^
,-

,.-soc

-joto

opo ^ •^-

? ^P lea

.asp

^'Pro

epo
I

^-'^^ pit P^^ opo /: eoc
Qoc Ooc

4- S.

GOODEA ATRIPINNIS.





A7171. 4- Mag. Nat. Hist. S. §. Vol. VII. PI. IX.

PHARYNGEALS OF SYN E NT O GN ATHI.
A-B. ExoccEtoidea ; C-F. Scombresocoidea.





JrtrtA Mfjc<f.J<[at.Hvst. S. 8. Vol . 17/ . FIX

f^ 4^

11 - 12.

SOUTH AFRICAN PUPID.^





Ann. cV M,,;/. Xaf. I/lst. S. $. Vol. VIT. PL XL





A>u>. cV M.Kj. y<,t. /list. S. s. r<,/. 17/. /'/. A7/.

25 B





Arm. SfMaff. Nat. Hist. S. §. Vol. VII. PL XIII.

West,Newman imp.





4ruL.<i Mac). .NaJtMxst. S. S. Vol. VII. PI.XIV.













BINDING SECT. JUL 2 -1968

QH
1

A6




